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AHHOTaUMA

B 3T0li YacTh 5 NPOA0KaID 06CYXAaTb POAb KOMMbIOTEPa B COBPEMEHHbIX NCCNeA0BaHNAX
no agAVNTUBHOI Teopum vncen. 34ecb byaeT paccka3aHo 06 OKOHYaTeNLHOM peLleHnn
TepHapHoli = HeyeTHoII Npo6embl fobbaxa He B aCMMNTOTUYECKMX NepedOpMyIMpOBKax
XX Beka, a B ucxodHoli popmynuposke XVIII Beka. Peub nget 06 yTBepXaeHNI, 4TO Kasxcooe
HeyeTHOe HaTypasbHOe YNC/0 71 > 5 MOXHO NPeACTaBUTL Kak CyMMY 72 = p1 + P2+ p3 Tpex
HaTypabHbIX MPOCTbIX. PeLleHne 3Toi Npobaembl 6bI10 3aBepLIEHO TOLKO Xapaibiom
Xenbdprortom B 2013-2014 rogax u He MO0 Obl ObITb NONYYEHO 6e3 1CM0Ib30BaHNA
KOMMNbOTepoB. B HacTosLLeli cTaTbe 3a40KyMeHTPOBaHa UCTOPUS 3TOI K1acCUYecKoi
3aflayun 1 ee peLLleHUs, B YaCTHOCTY, YKa3blBAaeTCS Ha OFPOMHOE KONMYECTBO UMEHOLLMXCS
B NUTepaTtype UCTOopUYeckmx owmnbok. Kpome Toro, obcyxaaroTca crtatyc buHapHom =
YyeTHo Npobnemsbl fonbAbaxa, YaCTUYHbIE pe3ynbTaTbl B HanpaBAeHWUW ee peLleHns 1
HekoTopble 6/M3KMe 3a4a4n.

KntoueBble cnoBa: npob6sema lonbg6axa, meros bpyHa—LLUHupenbmMaHa, KoHcTaHTa LLUHu-
pesibMaHa, Meto4 Xapan—/intiasyga—BuHorpagosa.
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1. BBEAEHUE

3aMeuyaTesbHada KHUra Xya JlokeHa «MeTo TPUTOHOMETPHUYECKHUX CYMM U ero IIpuMeHe-
HUSI B TEOPUU YHCEJI» OTKPBIBAETCS CIeyroiel ppasoii: «icTopusd affuTHBHOMN TeOPHUH YK CeJl
HauMHAaeTCs C [BYX BBICKA3bIBaHUM, KOTOPEIE B aJIbHEHUIIeM CTaId Ha3bIBaThCS IIpo6ieMaMu
T'osnbabaxa 1 Bapuarar [105].

B mapeuHnaauu x agpecoBaHHOMY JleoHapay diiepy mmumcbMy 1742 rozma [188], xoTopoe
B 1843 romy omy6sikoBaJI IpaBHYK Jiiepa IlaBes HukosaeBud ¢poH dycc [187], Xpuctuan
Tonppbax BeICKA3asl IpefIIoIoKeHHe, CTaBIlee BIIOCJIEICTBHY 3HAMEHUTHIM KaK IHIOTe3a

* -~
HcciemoBaHe BEHITIOJHEHO ITpU GUHAHCOBOM mojep kke PO B paMKax HaydHOro mpoekrta Ne 19-29-14141:
u3yJeHHe B3aUMOCBI3HU KOHIIEIITyaJIbHBIX MaTeMaTH4eCKUX IIOHATUHN, UX IUQPOBBIX IIpeACcTaBJIeHUU U CMBICJIOB,
KaK OCHOBBI TPaHCPOpPMaIU IIKOJIBHOT0 MaTeMaTHIeCKOro 06pa3oBaHUs.
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TombabGaxa — X0TH, KaK BRIICHIIIOCH B 1908 rofy, 4aCTh 3TOTO YTBEP KAEHUS, OTHOCSIITYI0CS
K HeuemHbuLM 9HcIaM, chopMyIupoBas PeHe JlekapT poBHO 3a BeK 0 [osb6axa’.

¢ HeueTHas npo6Jema l'osbaoaxa. Kakioe HeueTHOe HaTypaabHOE YUCIIO 17 > 5 MOYKHO
IIpeICTaBUTh KaK CYMMY mpex HaTypPaJIbHBIX IIPOCTHIX.

Ha aTo diep [182] mo4uTH cpa3y OTBETHJL, YTO OH HUUYTh He COMHEBAETCS B CIIPaBe//IMBOC-
TH layKe CJIeJYIOIIETro 20pa3do 6ojiee CUIBHOIO YTBEP)KAeHHs, X0TS Y HEr0 1 He II0JIy4YHJIOCh
II0Ka ero CTPOro A0KasaTk.

» YeTHada npobdeMa I'ospadaxa. Kakmoe ueTHOe HaTypaIbHOE YHCJIO 71 > 2 MOKHO IIpefi-
CTaBUTh KaK CYMMY 08yX HaTyPaJIbHBIX IIPOCTHIX.

CoopmysrpoBaHHEIe /l[eKapTOM U JMIepoM HedeTHAs U YeTHas IpobsieMsbl ['osibi6axa Tak-
’Ke 4acTo Ha3bIBAIOTCI TEPHAPHOH IIpo6iemoii T'osmba6axa 1 6MHapHOI mpo6siemoii I'oaba-
6axa, COOTBETCTBEHHO.

OpHUM U3 CaMBIX 3aMedaTesIbHbBIX JOCTIDKEHUN MaTeMaTUKH IIpe/IIeCTBYIOIIero JeCaTH-
JeTHs O6bLIO Nno/iHoe pellleHre XapanabAoM XeabdrorToM B 2013-2014 romax [213-217] Heuem-
Holl 1ipobiiemsl T'osbi6axa B ucXo0Hol GOpMYyIUPOBKe — a He B KaKOM-TO U3 aCHMIITOTHYe-
CKUX nnepepopMyIrupoBoK XIX-XX BEKOB, 0 KOTOPBIX IIOW/IET peub HIKe. UTHBIMU CJIOBaMU, OH
J0Kasajl, 9To abco/1romHas KoHcTaHTa [lTHupesibMaHa s He IIPeBOCXOAUT 4 M paBHa 3 /I HedeT-
HBIX YHCeJI, TO eCTh Kajk/loe HeUeTHOe YHUCJIO 71 > 5 IeMCTBUTEIBHO IBJIsIeTCI CYMMOMH [He 60-
Jiee / pOBHO] Tpex IPOCTHIX. K ycIexy szieck IIpUBeJIo coYeTaHUe JBYX GaKTOPOB.

o C OTHOH CTOPOHBL, XebPTOTT IIepecUnTaI from scratch U ¢ IBHBIMHU KOHCTAaHTaMH BCe
aCHMITOTHKH B MeTO/le XapAu—JIUTTIByla—BHUHOrpaioBa, paKTHIECKH II€PE3aITyCTHII 02POM-
Hblll parMeHT aHATUTHYECKOH TeOPHH YHCe.

oC ]Iperﬁ CTOPOHEL, KaK U B CJIy4dae OCTa/IbHBIX KJIaCCUYECKHUX l'[pOﬁJIEM a[{[{I/ITHBHOfI Teo-
PHH 4YHKCeJl, 3TO PelieHre He MOIJIO OBl OBITH IIOJIy4€HO 6e3 caMoro CyIIeCTBEHHOI'O HCIIOJIB30-
BaHHA KOMIIBIOTEPOB.

B To >xe BpeMs, uemHas npobsiema I'osipgdaxa — Kak U OCTaIbHBIE IIPo6sieMbl JlaHzay —
BCe ellle He pellleHa He TOJIBKO B UICXOZHOM CMBICJIE § = 2 [IJI1 YeTHBIX YHCeJI, HO Jja’ke B CTPOTo
IIOHMMaeMOM aCUMIITOTHYECKOM CMBICJIe S = 2 [IJI1 YeTHBIX YMCcesl — BCeX, HayuHas C HeKo-
TOPOTO0 MecTa. B MCcXoIHOM Ke abCOTI0OTHOM GQOPMYIUPOBKE OHA IIPECTABISIET COO0M WUPOKO
OTKPBITYIO IIPOGJIEMY.

OueBHIHOE, XOTS U PEIKO YIIOMHUHAeMOe B 3TOM KOHTEKCTe OTJIn4dHe IpobsieMsl ['osbg6axa
OT ITpo6JIeMbI BapyHTa COCTOUT B TOM, UTO IIPOCTHIX YK CeJI 04eHb MHOTO. opa3do 60JIblile, 4eM
KBaJ[paTOB HaTypaJIbHBIX YHCeJI, He TOBOPS Y>Ke IIPO BBICIIHE CTelleHU. II09TOMY, Ka3a/10chb 6bl,
npobsema l'osbr6axa TOJDKHA OBITH IIPOIIe IIpo6IeMbl BapuHra — IIpoire fake, UeM BEIparke-
HUe YHCcesl CYMMaMHU KBaZipaToB.

B mpo6sieMe BapuHra IpUXOJUTCS TIATEIHHO Pa3andaTh KOHCTaHTH g(k), G(k), G* (k).
OpmHaKo Ba WK TPHU CjaraeMbIX — 3TO OUeHb MaJIo cjlaraeMbIX. ITO 3HAYUT, UTO BCe TPU I'U-
ITOTeTUYECKHX apoMaTa KOHCTaHThI IIIHupeabMaHa s, S 1 St M0/DKHBI COBIIaIaTh, YTO HE aeT
BO3MO>KHOCTH IIO[PKHMMAaTh § CHU3Y IIOCPeCTBOM S, KaK 3TO Jles1ajoCh B IIpobJyieMe BapuHra.
Kpowme Toro, IIpocTEIe YrcIa paclpeseseHbl Fopasfo MeHee PeryJsipHoO, U HHTEPBaJIbl MeXKIY

1 Wi paske Bcro runoTre3y? BoT kakyto 3anucek lllapaes ArgaMm u [Toas TaHHepH 06HAPY>KUJIH B ero 6ymarax: “sed
& omnis numerus par fit ex uno vel duobus, vel tribus primis” [164, p. 298].

2 MpI mepeuncIIseM HEKOTOPHIE 3aMedaTe IbHbIe HOBBIE HJIEH €ro I0JXoa B § 8. OHAKO /IS II0GOro GoJtee fe-
TaJIbHOT'0 IIOHMMAaHUs UX KOHTEKCTa U TOTO, 3a CUeT Yero yAaJIoch YIydIlIUTh IIpebIAyIye pe3yabTaTel Ha MHO2UE
COMHU TIOPSIAKOB, HEOOXOAMMO YHUTATh TeKCTHI caMoro Xapanbza [215, 218] u, B 0C06eHHOCTH, ero KHHUTY [217] 1
TI0C/IeIyIoIyie BepCUH, BRUIOXKeHHEBIe Ha https://webusers.imj-prg.fr/~{}harald.helfgott/anglais/book.html
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IBYMsI COCeJHUMHU IIPOCTBIMM MOI'YT OBITH CKOJIb YTOJHO BeJIUKH. [l0IIOIHUTe/IbHAS ajnrebpan-
4JecKas CTPYKTypa, KOTOpPOoH 06J1afatoT CTelleHH, U UX IIpeficKadyeMoe paclipe/iesieHue JIeJIal0T
npo6iieMy BapuHra HECKOJIBKO IIPOIIe, YeM OHa J0JDKHA Obly1a ObI OBITH allpHOPH.

B HacTos1eli paboTe paccKkasaHO 00 UCTOPHUYECKOM, KYJIbTYPHOM U MaTeMaTU4eCKOM KOH-
TeKcTe IIpo6sieM 'osibabaxa, OCHOBHBIX pe3y/bTaTax, II0JydeHHbIX B HallpaBJIeHUH HUX pellle-
HUsI C IIOMOIIIBI0 Pa3IMYHbIX METO0OB — METO/[0B pellleTa, aJJUTUBHONM KOMOUHATOPUKH, KPY-
TOBOT0 METO0/Ia, MeTOZa TPUTOHOMETPHUYECKHUX CYMM U T. . MBI 06cy>XjJaeM 0CHOBHbIE MOMEH-
THI pellleHUs XeJbProTTOM HeUueTHOU IpobseMbl I'osb6axa U, B COOTBETCTBUU C OOIIIUM 3a-
MBICJIOM 9TOM CepHH CTaTel, 0C00EHHO JleTaJIbHO UMEHHO POJIb KOMITBIOTEPHBIX BEIUYHUCIeHUH
B 3TOM peIlleHHH.

I He gepro, uTO HedeTHas 1po6seMa l'osbr6axa Morsia 661 OBITH pelleHa 6e3 HUCII0Ib30Ba-
HUS KOMIIBIOTEPOB. /[eJjIo B TOM, UTO Kak MeTox bpyHa—IITHMpesbMaHa, TaK U MeTOo Xapau—
JuTTaByfa—BUHOIPafoBa HOCAT ACUMNMomu4eckuli xapakrep, ¢ IIOMOIIb0 HUX MO>KHO JJOKa-
3aThb IIPEJICTABUMOCTb B BHUJle OTPAHUYEHHOI0 KOJIMYEeCTBa IIPOCTRIX CIaraeMbIX JOCTATOYHO
60JIBIIIUX HaTypaJbHbBIX UHCeJ. I Ma/1eHbKUX YHCesl He0OX0MMa HelloCpeCTBeHHas IIpo-
BepKa case by case. Pagymeercs, i1 GaKTUUECKOTO pellleHUs IIPo6IeMBbl I10J1e3HO, UTOObI 3T
MaJIeHbKUe YHCJIa JeCTBUTEIFHO ObLIM JOCTYIIHBI HAIIIMM CETOQHAITHUM HHCTPYMeHTaM, TO
ectb He < 101°" mmm gaske < 105%°, a xots1 651 < 1030, kak y Xesabdrorra.

3aMeuy, UTo JIUIIL OIUH U3 He601bUILUX BEIYHCIUTETHHBIX pparMeHTOB pellleHUs — I0CJIe
BCeX 3aMeyvaTesIbHBIX YIYYIlleHUH aCUMIITOTUYeCKON TeOpUH, II0JlydeHHBIX XeJabprorrom! —
Ja’xe B caMOM npocmetiuiem BapHaHTe TpeGoBaJI IIOCTPOEHUS 1eII0YKH U3 HEeCKOJIbKUX MHUJI-
JIMap7IoB IIPOCTHIX YHUCeI C TI0C/Ie/[0BaTeTbHBIMHI PasHOCTAMH < 4 - 10'8. Jlaxke ecsu ata gacTh
U MoIJIa 6B HUCMO meopemuyecku O6bITh IIPOBeJleHa BPYUHYI0, y>Ke OHa IT0TpeboBaJia 65l coria-
COBaHHBIX YCUJIUH HECKOJIBKUX COTeH KBaJIUGUIITMPOBAHHbBIX BEIUUC/INTE el B TeUeHHe IeCsT-
KOB JIeT. SICHO, UYTO HUKTO He CTaJl OBl Zja’ke pacCcMaTpUBaTh BO3MOKHOCTD BJIOJKEHHUS TaKOI0
poza pecypca — He TOBOPs yoKe O IIpeJBIAYINeM IlIare, IIpoBepKe BPYYHYIO0 YeTHOM TUIIOTe3bl
Tosba6axa mo 4-1018.

PasyMmeeTcs, IIpesieCTb MaTeMaTUKK B TOM U COCTOUT, YTO HaM OOBIYHO yaeTcss HAUTHU Ta-
KOH c11oco6 paccy>KJeHuH, IIph KOTOPOM pe3ysIbTaT, UCXOJHO TPeGOBaBIIUN 3HAYUTEIbHBIX
YCHUJINY, CTAHOBUTCS 04egUJIHbLM. COBEPIIIEHHO HeJIb3s UCK/II0YaTh, YTO 3aBTPa, iU yepes 20
JieT, 1 yepes 100 sieT, uiu yepes 500 JieT TaKOIo pofia MOI'yIleCTBEHHBIE IIPOCThIE Ujen Oy Iy T
IIpe/JIo’KeHEB! U B aJIUTUBHON TeopHuHU qucesl. Ho ce200Hs MBI He IMeeM HUKaKOIO IIOHATHS,
KaK TaKHe UJier MOIJIH OBl BEIIVIALETh U KaK B TAKOT'0 pojia 3afavax 060HUTUCE 6e3 MaCcCUBHBIX
BBIUMCJIEHUH.

Sl Havyas paboTaTk Haf 3TOM cTaThed B aBrycTe 2020, ofHOBpeMeHHO ¢ [12]. Ho cucTteMaTu-
4eCKH pa3obpaThcs B IUTepaType I10 mpobsieMe l'orbi6axa 0Kas3aioch ropaszo 6osiee TpyAHBIM
JleJIoM, 4eM CJleJIaTh TO Ke caMoe Uit ITpobJieMbl BapuHra. Bce HcToprYecKue cBefleHUS 371eCh
0Ka3saJIKCh ellfe 60Jiee IoBep KeHb! ehopMaliisaM, CBI3aHHbBIM C HCTOPHUYEeCKOM KOHBIOHKTY-
PO, HeloOMOJIBKaM, UCKa)KEHUSIM, IIepelepruBaHUSIM U IPSIMBIM MUCTHQUKAITUIM.

C tewMm, perrm i UBaH MaTBeeBUY BuHorpazmoB B 1937 roxy npobsieMmy I'osboaxa v KTO
KaKHUMHU CJI0BaMU IIPH KaKOM OKasHU BBICKA3bIBaJICA II0 9TOMY IIOBOAY, KaK pas BCe IIOHATHO.
JTOT aciekT MOAPOOHO 06CcyXaeT Biragumup AHpeeBud YereHcKui [93]. C TeM, Kora, KTO
U ¢ KaKMMHU OLleHKaMHU 3¢ QeKTUBHU3UPOBAaJI Jl0Ka3aTeJIbCTBO BHHOTpaoBa, pa3obpaThCs TPYA-

3 Kak samegaeT cam XapaJsb[i, ce200Hs1 KOMIILIOTEPHYIO IIPOBEPKY /10 < 10%7, To ecThb [0 TOT0 MeCTa, HaunuHast
C KOTOPOIo paboTaloT ero aCUMIITOTHYeCKHe MeTO/bI, MOYKHO IIPOBECTH Ha 6BITOBOM KOMIIbIOTepe 3a yuKeH/. Ho,
pasyMeeTcs, II0 MOAYJI0 pPe3y/IbTaTOB PaboTsl [272], KOTOPYIO Ha 6BITOBOM KOMIIBIOTEPE 38 YUKeH/ IIOBTOPUTH He

yzmacrest. [Togpo6Hee cMm. § 8.
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Hee (11, YTOOBI BOCCTAHOBUTE KaKHe-TO HI0AHCHI, 3aBeloOMO Hy>KeH AOCTYII K apXHUBaM), HO TOXKe
BO3MO>KHO. M TaM U TaM peydb HZET O COSHAME/AbHbIX 3K3aKepalluiaX U YMOJTUaHUAX, IIPeAIIpH-
HSATBIX C a6COTIOTHO IIPO3PAYHBIMH ITeJIIMH .

T'opasgo omacHee cuCTeMaTHYeCKHe [eII03UN U MUQEL, UICTOUHUKHU U IIPUYUHBI KOTOPBIX
TPYAHO OTC/IeAUTh. Halmpumep, ¢ leTcTBa BCe MBI CbIMIany, 6yaro JleB 'eHoxoBuy IITHUpeIb-
MaH fokasan B 1930 rofgy, uTo abcomromHas KoHcTaHTa l[IHUpesbMaHa S He IPEBOCXOIUT
800000. JTa 6atika coobIaeTcs B bosbirioii CoBETCKOM JHITUKIIOIIEINH, B BobImoi COBETCKOM
Bukunepnuy, B kHure KypaHnra 1 Po66rHca «YTo Takoe MaTeMaTHKa?» [57] ¥ T. 1. BILIOTB 10 —
XOTS U B UyTh O0JIee aKKypaTHOM popme — KHUTH 'estbPoHa v JIMHHUKA [29].

Ha camoM [fesie He ToIbKO caM IITHUpesbMaH, HO U KTO-JIM00 APYIoH B Te TOAbI He JoKa-
3bIBaJI U HE MOT, BUMIMO, I0Ka3aThk HUYero rogobHoro. Bosee Toro, cam ITHMpesibMaH He IIy0-
JIMKOBAJI la’Ke HUKAKHX OLIEHOK acumnmomuyeckoil KOHCTaHTHI [IIHupesnbMaHa S, XOTS 9TO
OH KaK pas cZiesiaTh MOT 05l [IlepBas nonsimka oeHUTh KOHCTaHTY [[IHupessMaHa 6bLa IIpes-
npuHaTa Hukosaem [laBsioBuueM PoMaHOBEIM B 1935 rofy, a mepBasi mpaBUJIbHAs 0ny6.1uUKo-
8aHHAs OLlEHKA acumnmomuueckoil KOHCTaHTHI [[THupessMaHa S < 71 6pL1a mmosydeHa Xeli-
ab6poHHOM, JlaHzay u [llepkom [211]. Hy, a mepBble OIleHKH ab6c0.1l0MHOU KOHCTaHTHI [ITHU-
pesibMaHa ObLIM II0JIy4YeHBI TOJIBKO B cepeiriHe 1960-X rofoB, M OHU OBLIM IOPaszo XyKe, ueM
$ = 800000.

CobcTBeHHO, caMa oneHKa S < 800000 Bo3HHKJIA B pe3yibTaTe oneuamku. Bmecro Toro,
4T00BI pazdesaums 400000 u3 paboTsl PoMaHoBa [84] Ha 2, JIlo6esbCKUIT B CBOEM pedeparte
B Zentralblatt yymHoocua® 400000 Ha 2. SI TIpHIIesI B y»Kac, KOIZla 0CO3HaJI, UTO BCs HCTOPHS MaTe-
MaTHKHU IIPUMepPHO TaK U HallKcaHa — He B IyXe HaCTOALed UCTOPHUY, a B [yXe TepOUYeCcKOro
3II0Ca — U YTO HCIIPABUTH ITO, OUEBUIHO, HEBO3MOKHO. CKOJIBKO OBI pa3 HU IIOBTOPUTH, YTO
[THupesbMaH HUYEro TAKOTO He [0Ka3bIBaJl, B TOM YHCJIE U B IpUMedaHUIX K [57], Bcerga Hali-
JleTcd KTO-TO, KTO COIIJIETCS Ha KaKoe-TO CTapoe HM3JaHue, OTKy/a 3TO II0IIazieT B oUuepesHoe
IepensfaHye BUKUIequu.

Kak u B [12, 13], MO¥ OCHOBHOM (QOKYC COCTOHUT B TOM, UTOOBI OOBICHUTH — HACKOJIBKO
3TO BO3MOYKHO B IIOITYJIIPHOM TeKCTe 00IIero xapakTepa — IIPUHIIUIINAJIBHYI0 MaTeMaTHye-
CKYIO CTOPOHY [ieJia: II0UeMy 51 CUMTAI0, UYTO OKOHUYATeJIbHble Pe3yIbTaThl He MOIJIU OBl OBITH
II0JIy4eHBI 6e3 IIOMOIIM KOMIIBIOTEPOB U II0YEMY g YBEPEH B TOM, UTO 3TOT MaTepHasl Hy>KHO
MCII0JIB30BaTh B IIpellolaBaHNM MaTeMaTHKH Ha BceX ypoBH:AX. Ho, B Culy HE06X0AUMOCTH
(HeHaIe>KHOCTD, IPSIMBIe OITHOKH M BPaHbE BO BCeX MMEROIUXCSI UCTOYHUKAX), 3/1eChb SI BBI-
HY’XJeH Y[eJUTh ropasfo 60/blle BHUMAaHUA COOCTBEHHO UCTOPUYECKUM aclieKTaM. HekoTo-
PBIe Bellly XOPOIIH [Tt KaKOM-TO LeJIH, IPyTHe CaMH 10 cebe, HO HCTHHA XOpOoIia TeM, UTO OHa
Jles1aeT Hac CBO6OAHBIMU (MH. 2:32).

B HEKOTOPOM CMBICJIE S 0Ka3aJICd 3eCh B IIPUBUJIETUPOBAHHOM II0JIOKEHUH. /lejio B TOM,
4TO0, HAUWHAa CO IIKOJIBbHBIX JIeT, s 6JIM3KO0 00I11aJICsa C O{HUM U3 a6COII0THO IleHTPaJIbHBIX IIPO-
TAaroHHCTOB BCeU 9TOoM a1101ie HukostaeMm I'puropseBryeM Yy TaKOBEIM U CJIBIIIAJL OT HETO MHO-
I0 06CTOATENIBCTB U OLI€HOK, KOTOPBIE Tellepb, BMeCTe C IIPOYUTAHHBIM, CIOKUINCE [JI1 MeHs
B HEKOTOPYIO IICHUX0JIOTHYECKH [TeJIbHYI0 KapTHUHY. Tak 4T0 MHe 0CTaBaJIOCh TOJIBKO IIPaBIUBO,

4 Bosee Toro, Yy MeHs HeT 60JIBIIIOrO0 JKeJIaHMUA KaK-TO MOPaJIX3upoBaTh 110 3TOMY IT0BoZAy. IIpumepHO f0 1990-ro
rofia BCce paBHO He OBLJIO Ha/le)X/bl PeIIUTh IIpobsieMy 'osb6axa B KaKOM-IM60 MHOM CMBICJIe, UeM 3TO cZesasl
B 1937 rogy BuHorpazioB. X0oTsl, KOHEUHO, KOppeKTHee 6bIJI0 ObI He II0AMEHATH UCXOJHYI0 OPMYIHUPOBKY, @ YeCTHO
IIPHU3HaBaTh, UTO PEIINUTH IIpo6seMy 'osib6axa MbI IIOKa He MOYKEM.

5 BripoueM, caM PoMaHOB IIpojie/IbIBaeT IIPUMEPHO TaKoe JKe yIrpakHeHHe ¢ 200000. K13 ero craTbu HEIIOHATHO,
CUUTaeT JIX OH, 4To [ITHUpeIbMaH MOT 651 NpuU JHceAAHUU TIOJIYIUTb CBOUM MeTO[0M OIleHKY S < 100000, KaK OH ITH-
meT BHavavle, wid S < 400000, Kak MOKHO 3aKJIFOYUTH U3 IIOCIeAYIOIIEero TeKcTa. B rroboM cirydae ¥ To U ipyroe —
4UCTO QUTYPHI PeUH.

8 © KOMIMbHOTEPHbBIE NHCTPYMEHTbLI B OBPASOBAHWW. Ne4, 2021 .
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B Mepy CHUJI, B COOTBETCTBHH C TeM, KakK g UX IIOMHI0 ¥ IIOHUMal0, 3aIIMCaTh 9TH BEIl[H: «OIIKUCHI-
Bali, He MyAPCTBY: JIyKaBo, BCe TO, UeMy CBHJIeTeJIb B J)KU3HHU Oy/ellb.

Sl HauMHaJI ¢ TeX ’Ke 00IIMX UCTOYHUKOB, KOTOPBIE YKa3aHbI B [PYIUX YacTsAX, HO UMEHHO
3ech 00HapPY KWL, YTO JakKe OCHOBHBIE KJIaCCHUeCKHe TEKCTHI COZeprKaT Cepbe3Hble OIITNOKH
H yIIpoIlleHus. ECJIM TOBOPUTEH 0 JOKJIACCHUYECKOM IIepHO/ie, I B OCHOBHOM OIIMpPAaJICI Ha KHUTH
Jleonapga JlukcoHa [171] u BiageicitaBa HapkeBuya [265, 266]6 (X0TSI OCHOBHEIE TEKCTEHL, pa-
3yMeeTcsd, IIpoyest caM). ECJIM TOBOPUTE 0 KJIaCCHYECKOM IIepHO/ie, TO 3TO OPUTHHAJIBI CTaTel
aBTOPOB TOI'0 BpeMeHHY, B IIEPBYI0 ouepens Xapay, JJurtiasyna, ITHupesrsMaHna, Jlangay, BuHo-
rpazsoBa u UynakoBa. B ToM, UTo KacaeTcs COGCTBEHHO COBPEMEHHOT0 PasBUTHI, B IIEPBYIO
ouepenb TEKCTHI caMOT0 Xapasbjaa Xeabdrorra [213-217]. OTMeuy TakyKe Upe3BbIUalHO UHTe-
PECHBIN HCTOPUKO-PMIOCOPCKUU TeKCT XaBbe JueBeppHa [175], rae cobpaHo 60/IbIITI0€ KOJIHYe-
CTBO MaTepHasia I10 paHHEeM UCTOPUU U IKCNEPUMEHMA/ALHOMY IIOLTBEPIKIEHUI0 THIIOTE3bl.

2. POPMYNINPOBKA NMPOBJIEM roJibAABAXA

B sTom naparpade g mpuBely OTPhIBKH 13 IriceM I'osibi6axa 1 diiyiepa, B KOTOPBIX CGOpMYy-
JINPOBAHBI UCXOAHBIE TUIIOTE3b], 1 HaMeuy HEKOTOpPble MOMEHTHI JaJbHEeUIlell >KU3HU ITHUX
ruriore3 nocse Jlaugay u F'uns6epra.

2.1. NcxopHas popmynunpoeka npobnemsl FlonbabGaxa

HeueTHas u 4yeTHas npobsieMa 'ospg6axa 6pLIN 0 HEKOTOPOM CTelleHH cHOpMyJIHpOBa-
HEBI B M10He 1742 roza, B mucbMe losibi6axa U B 0TBeTe Jiyiepa. KOHTEeKCT U TeKCT ITUX ITHCEM
HAaCTOJIbKO UHTEePECHHI UIsI UICTOPUHU POCCHUU M UCTOPHUU MaTeMaTUKH, UTO 1 PeKOMEH/YIO IIPO-
4eCThb UX NO/IHOCMbI0 — IIPHUYeM He B U3faHuU Pycca, Ha KOTOpoe s 3eCh CChLIAal0Ch, I7je CoXpa-
HeHa TOJILKO MaTeMaTH4yecKasl COCTaBJIAIOINas, a BCe fake OYeHb OCTOPO’KHBIE YIIOMUHAHUSA
00 OKpY>KaIOIIUX 00CTOSITEeIbCTBAX OITYIIIEHEL

BesMepHO UHTepeceH U caM S3blK 3THX ITHCeM, KOTOPBIU IIpe/icTaBJIsIeT CO60M UIUOCHHKPa-
TUYEeCKUM HEMEIIKO-JIATHHCKHUY IHUJDKUH, I7le BCe 3HaJalllye CJI0Ba JIATUHCKHE, a BCe CIIyKeo-
Hble — HeMeIlKHe: “ein aggregatum trium numerorum primorum sey”. ITpu 3TOM I10pasUTeIb-
HBIM 00pa3oM 3TOT HeCYIIeCTBYIOIUHI I3bIK II0JTHOCTBIO, 00 €108, IIOHATEH — Jla)ke [IOHATHee
TO JIATBIHU C HEMEITKOM rpaMMAaTHKOM, Ha KOTOPOU OHU IIMCAJIN CBOU CTaThU. UM Tast 9TU ITUCh-
Ma, 5 Y)KMBO IIpe/ICTaBHJI, YTO OHU BOT TaK M pasroBapUBaJIM MeXay co60u B IleTepbyprckoi
AxaneMun Hayk, BCcTaBJIgsI HHOIZA PYCCKUeE CI0BA I 60JbIIel BHIPa3UTEIbHOCTH.

BoT coBCceM KOpPOTKO HenocpedcmeeHHblll KOHTEKCT 3TUX IIHCeM. B rozel, IpejlecTBYIO-
mye BorjapeHuto EnmsaseTsl, Jiep U ['oyb6ax 6He3anHO TOYyBCTBOBAIM cebs1 B [leTepbypre
KpaiiHe HeyIOTHO. B pe3yJibTaTe 3a IO 10 3THX IIHCeM, B UI0He 1741 roza, JleoHapx disep, Kind
und Kegel’, ocraBust PoccHio 1 miepeexast B Bepsiun. XpucTraH I'o/b6ax B MapTe 1742 rofia Tak
U BOBCe IlepeexaJ B MOCKBY HaYaJILHUKOM YepHOo20 Ka6urema® B KoJueruo HMHOCTPaHHBIX

6 Keuru HapkeBHya SBJISIOTCS GIEDKaiIIei COBpeMeHHOM aIIpoKCHMAITHeH K KHUTaM JIMKCOHA. BOT UTO IHIITeT
Anresn KymueB B perjeH3uH Ha [266]: “While it is unlikely that we will ever see version 2.0 of L. E. Dickson’s classic
“History of the theory of numbers”, the present volume comes close if one restricts one’s attention to certain parts
of number theory. IIpo JuxkcoHa ¥ HapkeBHYa g ygepeH, YTO OHU CaMHU YHUTAIHU BCe, UTO MUTHUPYIOT — KaK U IIPO
Yynakosa. [Ipo 60iee IM03HUX aBTOPOB — JjaJIeKO He BCeIna.

7 CrapIreMy U3 ITePHIX COMPOBOKAABIIHX eT0 B 3TOM 9K30/yCe fieTeit HoraHHY AT6pexTy GHLT0 Ha TOT MOMEHT
6,5 JIeT.

8 Schwarzes Cabinet umu Cabinet noir, cy»<6a TIepIIOCTPAITHE U JeIIHGPOBKH KOPPECIIOH/EHITHH, IPHMEPHO TO
ke, uTo Black Chamber, https://www.simonsingh.net/The_Black_Chamber/chamberguide.html, He IyTaTh c camera
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Ies Poccutickort Mmitepun. UTOOBI IIOCTaBUTH 3Ty II€PENKCKY B 6oJjiee IIMPOKUI IIIIIeHIJIe-
POBCKHU KOHTEKCT, MO>KHO BCIIOMHUTB, YTO UMeHHO B 1741 roxy HMoranH CebactuaH bax
ony6mKoBasI 9acTh cBoero Clavier-Ubung, usBecTHyI0 Kak Goldberg-Variationen (BWV 988),
4TO, KOHEYHO, /1aJI0 II0TOM BO3MOJKHOCTH OCTPOCJIOBaM KOMIIOHUWpoBaTh Goldbach-Variatio-
nen’.

To, 4To ITOTOM OBLJIO MCTOJIKOBAHO Kak IIpo6sieMa l'ostbibaxa, coflepsKUTCS B TUCbMe Toib -
6axa Jtnepy [188] (MockBa, 7 utoHA 1742 rofa), B MaprUHaIUU Ha €. 127. OMHaKO U caM OKpY-
JKaIoIINY TEKCT HaCTOJIBKO MHTEPECEH, UTO I BOIIPOHU3BEY €r0 3/I€Ch.

HaunHaeTcs sTa CTpaHUIIA CO CJIeAyIOIero HabarwAeHUs 00Iero xapakrepa [mouTu] Ha
HeMertkoM: “Ich halte es nicht fiir undientlich, dass man auch diejenigen propositiones anmerke,
welche sehr probabiles sind, ohngeachtet es an einer wirklichen Demonstration fehlet, denn
wenn sie auch nachmals falsch befunden werden, so konnen sie doch zu Entdeckung einer neuen
Wahrheit Gelegenheit geben.”'"

B xaugecTBe Takoro IpuMepa losbrbax ymoMHUHAET THIIOTE3y O MPOCTHIX uuciaax depma,
OIpOBepTHYTYI0 JiyiepoM. I[locite aToro oH GopMyIupyeT ceoro runotedy: “Auf solche Weise
will ich auch eine conjecture hazardieren: dass jede Zahl, welche aus zweyen numeris primis
zusammengesetzt ist, ein aggregatum so vieler numerorum primorum sey, als man will (die
unitatem mit dazu gerechnet), bis auf die congeriem omnium unitatum; zum Exempel”!!

4=1+3=1+1+2=1+1+1+1, 5=2+3=1+1+3=1+1+1+2=1+1+1+1+1,
6=1+5=1+2+3=1+1+1+3=1+1+1+1+2=1+1+1+1+1+1, etc.

Ternepp, Korma MBI 3HaeM Hacmosauwlyro rurore3y l'onbpbaxa, MOKHO B3IJIIHYTH Ha Jie-
Boe IIoJle TMHMChbMa'?, I7ie JomucaHa ciaefykomas MapruHaaus: “Nachdem ich dieses wieder
durchgelesen, finde ich, dass sich die conjecture in summo rigore demonstrieren lasset in casu
n+ 1, si successerit in casu n, et n+ 1 dividi possit in duos numeros primos. Die Demonstration
ist sehr leicht. Es scheinet wenigstens, dass eine jede Zahl, die grésser ist als 1'%, ein aggregatum
trium numerorum primorum sey.”*

oscura unu black room.
9 https://maikhester.net/index.php/musiker/kompositionen/50-goldbach-variationen-fuer-kam\protect\
discretionary{\char\hyphenchar\font}{}{}mer\protect\discretionary{\char\hyphenchar\font}{}{}orchester.

10 (Me He KaXKeTCs1 GeCIIOTe3HBIM 3aIIMCHIBATE Ja)Ke Te IIPe/II0KeHHs, KOTOPhIe BeChMa BePOSTHEI, He3aBHCHMO
OT TOTO, YTO Y HUX HeT HaCTOSIIEeTo J0Ka3aTeJIbCTBa, II0TOMY YTO, JJa’Ke eCJIM II0TOM BBISICHUTCS, YTO CAMH OHU
OIIMO0YHEI, OHHU, TEM He MeHee, MOTYT /IaTh II0BOJ| K OTKPBITHIO HOBOM UCTHUHBI».

1 (Taxum >ke 0Gpa3oM s TOXKe PUCKHY BbICKA3aTh THIIOTE3Y: KaXKI0€ YHCII0, KOMOpoe coCmasAeHo us d8yx npo-
cmblx, 6yZieT CyMMOMH IIPOM3BOJILHOTO YHCJIa IIPOCTHIX UKces (BKIOUAs CIojja eJUHHUITY), B0 TeX II0p, II0Ka He 0CTa-
HYTCSI TOJIBKO eJUHUIIBI, Hal[pUMeDp ...»

12 [TesiMKOM 9Ta CTpaHHUIIA ITKCbMa BOCIIPOU3BeZieHa, HallpuMep, B KHure Hmkesuda u Konesesuy [110, c. 171],
a taxoke B https://commons.wikimedia.org/wiki/File:Letter_Goldbach-Euler.jpg, B HTaJIbIHCKOM IIepeBOjile poMaHa
Joxcuazyca [172, c. 96], 1 BO MHOTHX JPYTHUX UCTOUHHUKAX.

13 YImemHO Tak B usfaHuu 1843 rosa, MoAroTOBJIEHHOM IIpaBHYKOM Jiylepa [TaBioMm HukosaeBuueM ¢oH dyccom
[187]! B xHure lupka XopdmaHHa [224, p. 123] mtocite ci1oB “Seine These verbirgt sich in einer hastig formuleirter
Randnotiz” BocripousBe/ieHa B 60JIee KPYIIHOM PaspelleHHUH co6CTBeHHO MapauHaaus I'onbadaxa, Ifie X0poIlo BU/-
HO, 4TO cyoBa “die grosser ist als 1” momrcaHbl Boo61e 6e3 IIpo6esioB nod CTPOKOH, IOToM 1 TaM 3aMeHeHa Ha 2,
a II0TOM CHOBa Ha 1.

14 (IIocte TOTO, KaK 5 3TO CHOBA IIEPEUNTAIL, 51 3aAMETHJI, UTO 3Ty THIIOTE3y MOKHO CTPOTO A0KA3aTh IS 71+ 1, eciIu
OHa CIIpaBe/IuBa U1 11, ¥ 1+ 1 MO>KHO pa36UTh Ha [iBa IIPOCTHIX. [J0Ka3aTeJbCTBO 0UeHb IpocTo. 1o KkpatiHell Mepe,
Ka3a/10cb 6bl, YTO KadKHoe 4YHucIo 6osbliiee 1 JO/DKHO GBITH CYMMOM TpeX IIPOCTHIX UHceJI». I10 IT0OBOAY IIepeBosia
mocJiefHeN ¢ppassl 3aMedy, UTo 51 He 3HaI0, pa3inyall iu caM lonbabax dopMel “es scheint” u “es scheinet”. CecodHsa
“es scheinet” He BJIgeTCI HOPMAaTHUBHBIM HEMEITKUM, HO B pasroBope o6e ¢OpMBbI BOSMOKHEI, U pasIudre MeXay
HHMU 0YeBHUHO JII060My HOCHUTEJIIO sI3bIKa: es scheint = ka)keTcs, es scheinet = ka3aaoch GBI

10 © KOMIMbHOTEPHbBIE NHCTPYMEHTbLI B OBPASOBAHWW. Ne4, 2021 .
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Ha camoM peste, Kak yoKe YIIOMHUHAJIOCh BO BBeJIeHHH, TO II0CJIeJHEe IIPEeAII0I0KEHEe ObI-
JI0 chopMyIMpOBaHO /leKapToOM 3a BeK /10 ToTo. He MeHee 3HaMeHaTeJIeH U 0TBeT Jityiepa [182]
(BepsuH, 30 utoHs 1742 rofa), cepequHa cTpaHUIlel 135: “Dass eine jegliche Zahl, welche in zwey
numeros primos resolubilis ist, zugleich in quot, quis voluerit, numeros primos zertheilt werden
konne, kann aus einer Observation, so Ew. vormals mit mir communicirt haben, dass nehmlich
ein jeder numerus par eine summa duorum numerorum primorum sey, illustrirt und confirmirt
werden. Denn, ist der numerus propositus n par, so ist er eine summa duorum numerorum
primorum, und da n — 2 auch eine summa duorum numerorum primorum, so ist 7 auch eine
summa trium numerorum primorum, und auch quatuor u.s.f. Ist aber »n ein numerus impar, so
das ist derselbe gewiss eine summa trium numerorum primorum, weil 7—1 eine summa duorum
ist, und kann folglich auch in quotvis plures resolvirt werden. Das aber ein jeder numerus par
eine summa duorum primorum sey, halte ich fiir ein ganz gewisses theorema, ungeachtet ich
dasselbe nicht demonstriren kann.”'°

BoJsib1te Bcero aToT A3bIK HAIIOMHKJI MHe MyMOAaMCKUU ITU/HKUH, KOTOPBIH II03BOJISIET CBO-
60HO 00IIIaTHCSI MECTHBIM KUTEJISIM (TOBOPSIINM Ha MapaTXH) C TOCTSIMHU ropoja (ToBOpsIII-
MU Ha XUH/M). OH YCTPOEH CIeAyIIUM obpa3oM. C10Ba 061I[He MeXXIy XUHAU U MapaTXH Co-
XpaHgI0TCI KaK ecTh. Pasimyaroliyecs cJI0Ba 3aMeHSI0TCS Ha aHIJIMMCKUe. BOT Kak 3By4YUT TH-
nuvHas ¢pasa Ha 3ToM s3bIKe: “ek foreigner, do Indians”. BoT ©MeHHO Ha TaKOM sg3bIKe ['0JIb -
6ax u JiyIep MeKay co60M 1 06IIaInCh!

CaMoe 3abaBHOe COCTOUT B ciefytoieM. B kHure Bapunra “Meditationes Algebraicae” kak
B u3gaHuu 1770 rofa, Tak ¥ B U37jaHUM 1782 Tofia Coep>KUTCS ClIeAyroIasi opMyIUpOBKA YeT-
HOI M HeueTHOMU ITpo6sieM l'osb6axa: “Omnis par numerus constat e duobus primis numeris,
& omnis impar numerus vel est primus numerus, vel constat e tribus primis numeris, & c.” [362,
p- 379]. Kak BUAHO U3 ciaenyromen ¢opMyiibl, BapuHr cuuTaeT 1 IPOCTHIM YUCIOM, II03TOMY
HHUKaKOM OIITMOKY 37TeCh HET, Bce 3HAaUMT Bce! HO BOT UTO 3HAYUT €T0 “U Tak Jlajiee”?

Hcxopmsa U3 3Toro, He TOJIbKO OyIpHu TepKEMls, u I>keH KaTtasiad B 1855 rony, Ho 1 3pyap JIroka
4yTh JIU He 10 1896 rosia mpUIIHChIBAIN GOPMYJIHUPOBKY Ipobemsbl 'osib6axa Bapunry! Upes-
BEIUalHO MHTEpeCeH KOHMeKcm, B KoTopoM npobiieMa l'osbrbaxa monazaeT B $OKyc BHUMa-
Hus. B 1855 roxy Ospu Tepkem u Kamuinib-Kpuctod JKepoHo nybsinkyroT B “Nouvelles Annales
de Mathématiques” cIHCOK M3 YeThIpeX HepeIlleHHbIX MaTeMaTUYeCKUX ITP0o6JieM:

¢ “Tout nombre pair est la somme de deux nombres premiers;
» “Tout nombre pair est la différence de deux nombres premiers”;
¢ “Tout nombre est la somme de neuf cubes entiers positifs au plus”;

¢ “Tout nombre est la somme de dix-neuf bicarrés entiers positifs au plus”;

15 «To, uTo 1060 YKCII0, KOTOPOE MOYKHO IIPECTABHUTE KaK CYMMY ABYX HPOCTHIX YHCEJI, MOYKHO PasGHTh ¥ Ha
J1060e€ >KeslaeMoe KOJIMUeCTBO IIPOCTHIX YK CeJI, MOKHO BBIBECTH U3 TOTO Ha6JII0/leHHUsI, KOTOpoe BBl MHe TOJIBKO YTO
COOOIIMIIM, 8 UMEHHO, UTO Ka’kKj0e YeTHOe YMCJIO eCTh CyMMa JBYX IIPOCTHIX YHCces. B caMoM Jieste, eciy IpejJio-
JKEHHOe YHCJIO 1 YeTHOe, TO OHO SIBJISIETCSI CYMMOM JIBYX IIPOCTBIX YHCEJI, HO TOTZA U 1 — 2 SIBJISIETCS CyMMOI ABYX
TIPOCTBIX YHCeJI, TaK YTO 71 IBJISIeTCS TaK)Ke CYMMOM TpeX IPOCTHIX YHCeJI, a TAKKe UeThlpeX U T.2I. Ec/iu »ke n HeueT-
HOe, TO OHO CaM0 HeCOMHEHHO SBJIIeTCS CyYMMOMH TpeX IIPOCTHIX YHCeJI, B TO BpeMs Kak 71— 1 gBJIseTcs CyMMOH [IBYX,
U, CJIe/l0BaTeJILHO, eTr0 TO>Ke MOKHO PasJIoXKUTh B JIF060e X KOJIUYecTBO. To ke, UTO JIF060€e YeTHOe UKCJIO JJOJDK-
HO OBITH CyMMOH /IBYX IIPOCTHIX, S1 pacCMaTpHBal0 KaK COBePIIIeHHO HeCOMHEHHYI0 TeopeMy, HeCMOTpPSI Ha TO, UTO
y MeHsI He II0JIy4aeTcs ee oKa3aTh».

16 Pasymeertcs, 3/lecb UMeeTCsI B BUy 3HaMeHUTHIH mmonumat Ospu TepkeM (1782-1862), ocHOBaTeb IIEPBOTO
JKypHaJia 1o ucTopuu MmatemaTuku “Bulletin de Bibliographie, d’Histoire et de Biographie de Mathématiques”, a He
ero IUIeMSTHHUK I1asieoHToJI0T Peycc Onpu TepkeM (1797-1886). Brpouew, eltie 60Jibliie TepkeM 3HaMeHUT CBOMMU
“modest proposals” Ha TeMy pedopMEbI Uyfan3Ma: IlepeBOJ 60TocCIy>KeHUs Ha QpaHITy3CKHUM, IepeHoc cCy6b0ThHI Ha
BOCKpeCceHbe, ITI0JTHBIN 3allpeT 06pe3aHus U T. /1.

AMTOPUTMWNYECKASA MATEMATUKA N MATEMATUYECKOE MOAETMPOBAHUE 11



BaBunos H. A.

TO, UTO CETO/THS U3BECTHO KakK [ueTHas] mpobsema I'osba6axa, mpob6saema IIoJMHBSIKA U IIPO-
6JsiemMbl BapuHra [j151 Ky60B U 6MKBapaToB, COOTBETCTBEHHO.

IIpu 3TOM OHU IIPSIMO YKa3bIBAIOT Ha CBSI3b 3THX 3a7jau C II0CTyJIaTOM bepTpaHa, acuMIITO-
TUYECKUM 3aKOHOM pacIlpe/ieJIeHUs IIPOCTHIX ¥ paboTaMu YebOniieBa! XaBbe JueBeppud [175]
OTMeydaeT YHCTO ILIIIeHIJIEPOBCKOe COBIIaleHUe, paboThl KaTasiaHa U1 /e60Ba IIOSIBIIIOTCI B TOM
»Ke 1855 rogy. Ceyromiyii TaKoU y3J10BOH 1151 ITpo6sieMsl Tosip6axa rog — 1896.

2.2. flanbHeliwan nctopms npobnemsl Nonbabaxa

Ha ICM 1900 B ITapmxe ['min6ept [223] coopmyarpoBas 23 ripobieMsl (1 He cHOpMyIIH-
poBau eltie ogHY, 24-10 mpobseMmy). Hapsimy ¢ rumnoTtesoi PuMaHa, yemHas rurioresa ['osibr6axa
u rpo6sieMa 6JIM3HEII0B — a B AeMCTBUTEIBHOCTH 60JIee 06111asi TUII0Te3a, KOTOPYIO MBI cefyac
HaIlOMHUM — SBJISIOTCS YacThi0 BOCBMOM Ipo6s1eMbI I'niib6epTa. ITpi 3TOM B Ka4ecTBe CBOUX
HCTOYHHUKOB I10 ITpobJieme F'ob6axa I'uib6epT ceblmaeTcd Ha paboTy IITakesrs 1896 roga [321]
u paborty Jlangay 1900 rozma [234].

B nmerictBUTebHOCTH, ['Mb6epT [223] BrICKa3aJs gake CIIeIYIOITYI0 Topa3zo 60see 06IIyI0
TUIIOTe3Y, KOTopas yTBep KJaeT, U4To Au0o$aHTOBO ypaBHeHMUe ax+by+c = 0,Ize a, b, c mommapHo
B3aHMMHO IIPOCTHIe, BCeIjia MeeT pellleHre B IPOCTHIX YucIax'’. B OTIHYHe OT 60JILIIHHCTBA
ocTaJIbHBIX IpobJiieM ['Mb6epTa, Ha cerogHs (2021 ro) HU oHA U3 YacTed BOCbMOM ITP06JIeMBbI
I'mib6epTa He pellieHa.

Ha ICM 1912 B Kemb6pumxke InmyHn Jlaggay [235] copmyaupoBaa deThIpe OTHOCSIITHE-
cd K IIPOCTBIM YHCJIaM IIpo6JieMBl, KOTOphIe OH OXapaKTepH3oBaJ Kak “beim gegenwadrtigen
Stande der Wissensehaft unangreifbar”. 3T yeTsIpe IIpo6JIeMBbI HaCTO YIIOMUHAKTCA KaK IPO-
6s1emsl Jlanpgay:

e YeTHas runoTe3a l'osbaoaxa.

e I'unoTe3a 6JIM3HEITOB.

e T'unoresa JlecxaHzapa: BepHO JIU, YTO MeXIy n’u (n+1)>? BCerza JIeSKUT IIPOCTOe YHCI0?
e beCKOHEeYHO JIX KOJIMYECTBO IIPOCTHIX BUIA n?+1?

CeroHAIIHUY cTaTycC IIpobJieM JlaHzay OIKcaH B craThe [IuHna [280].

YerHag runioresa ['onpab6axa, B CUIIY IIPOCTOTHI M OCTYITHOCTH CBOeH GOPMYJIMPOBKH, Me-
eT BCe IIIaHChI 3aHATh MeCTO TeopeMbl PepMa B IIOMYIIPHOU KyJIbType — Yy THIIOTe3bI PUMaHa
TaKHX [IIaHCOB ropaszo MeHbIIe!

IIpo mpo6siemy l'osib6axa, Kak v Ipo TeopeMy PepMa, yrKe IUIITYTCSI POMaHbl 1 CHUMAIOTCS
¢unbMEL B poMmaHe Antoctostoca JJokcuanuca «/Isaas [leTpoc v rpobJsieMa l'osibi6axa» [36] aTa 3a-
Jlada yIIoMsgHyTa IIpsIMO0 B HasBaHUU. OTAeIbHO 0CTaBJIsIeT HanucaHue paMuiny onbrbaxa
To-HoBoTpevecky, ['kéAvtumay. Bipouem, B 1998 romy caMm aBTOP IlepeBes pOMaH Ha aHIJIUH-
CKHUM, U BCe IIePeBOJEI Ha JaJbHENINe I3bIKH OCYIeCTBJIINCH YoKe C 9TOr0 TeKCTa, a He C
rpeyecKoro opuruHasua 1992 roga.

Io-aHIIMIICKY poMaH /loKcuazyca 3aBepiiaetrcsd snutadueit: “Every even number greater
than 2 is the sum of two primes”'®. B kauecTBe peKJIaMHO# aKI[UH aHIJIOS3BIYHBIE U3/laTeIH

17 Tax B TexcTe!! THIBGEPT He YIIOMHHAET 0YeBE[HOE HeOGXOMMOe yCIoBHe a+b+c =0 (mod 2). Ho Tam i Bce Bo-
KpyT HaIlMCaHO B TaKOM >Ke CyI'y60 pasrOBOPHOM >KaHpe, HaIIpuMep, caMa Ipo6sieMa 'osb/j6axa 3BYIHUT TakK: ...0b
jede gerade Zahl als Summe zweier Primzahlen darstellbar ist.”

18 Muyrxam leBun https://fantlab.ru/translator16 mepeBes 3TOT pparMeHT Tak: «Karkzoe HaTypaIbHOe YHUCJIO0, 60JIb-
1IIee 2, IIpe/ICTaBJIIeTCS B BU/Ie CYMMBI JBYX IIPOCTBIX YK ceJI». M3 YHCTOro JII060IBITCTBA 1 II0CMOTPeJL, KaK 3TO Ilepe-
JJaHO Ha APYTHUX s3bIKax. “Ogni numero pari maggiore di 2 é la somma di due numeri primi”, “Todo entero par mayor
que 2 es igual a la suma de dos primos” — ge3de BepHO. BlipoueMm, B pycCKOM IIepeBOJie 8ce IIPeKpacHo, BIIOTH [0

12 © KOMIMbHOTEPHbBIE NHCTPYMEHTbLI B OBPASOBAHWW. Ne4, 2021 .
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(Bloomsbury USA B CIIIA u Faber and Faber B BpuTaHuu) npeyio>KUIN HaTpagy B OJUH MUJI-
JIMOH [J0JUIAPOB JIFD60MY, KTO CYMeeT [loKasaThb TUIoTe3y ['obj6axa B TeueHUe IBYX JIeT I10CJIe
n3gaHud KHUTHA 2000 rosma “mo mosryHOUH” 15 MapTa 2002 rofta ¥ oyO/JTMKOBATh 3TO PeIlleHure
B yBa’kaeMOM MaTeMaTH4YeCKOM >KypHaJle “I0 moJyHodn” 15 Mapra 2004 roza. *°

Crepnyrolas CUMIIaTUYHas 3aadya — II0ApasyMeBaBllleecs JKIOPU pellleHre KOTOPOU OIH-
paJjioch Ha copaBeINBOCTh TUIOTe3bI ['ob0axa!l — npefsoskeHa CepreeM BoruéHKOBRIM [79].

3amaua. Pa3betiTe HaTypaJIbHBIE YHCJIa OT 1 10 n Ha MUHUMAJILHOE KOJIUYECTBO TPYIIIL, CYyMMa
Ka)i(,I[OI;'I U3 KOTOPBIX ABJIAETCA IIPOCTHIM YHC/IOM.

Eme onvH 3a6aBHBIN KOHTEKCT, I7le BOSHUKaeT mpobsiaema I'onbabaxa, — KpHCTaLaorpa-
duueckoe ycioBue, TO eCTh HOPSIKU ITI0BOPOTHHIX 0CeM KPUCTA/IOB B pa3IMUYHEBIX pa3MepHO-
CTHX, CM., Harpumep [113].

2.3. BepuTb B Halle BpeMsl HeNlb35 HUKOMY

B mporecce IOATOTOBKMU HACTOAIEH CTAaTbU s II0CMOTpesa GOPMYJIMPOBKU IIP0OJIeMBbI
T'onppbaxa B HECKOIbKUX decaimKax MaTeMaTUUYeCKUX U UCTOPUKO-MaTeMaTH4YeCKUX TEKCTOB.
Hu 8 00HOM 13 HUX IIpUBEeIeHHBIN BBIIlIe pparMeHT He BOCIIPOM3BOAUTCS IIOJTHOCTHIO 6e3
IrpyOBIX HCKa*KEeHUU.

B tekcre IOmkeBuua u KomesreBud [110, ¢. 170-171], uMeeT MeCTO ec/IH He IIPSIMOMU IIO/IJIOT,
TO CepbesHoe lepefepruBaHue. TaM sTOT pparMeHT IUTUPYETC CIeQYIITUM 06pa3om: «Takum
06pasoM, 1 X04y PellInThCI BEICKa3aTh IIPeII0I0KeH e... KaXK0e YHCJIIo, 60bIllee, YeM 2, eCTh
CyMMa TpeX IIPOCTHIX YHCes». MeXKIly TeM, KaK MBI BUJIeJIF, B TEKCTE 8 IMOM MecCme BbICKa3bIBa-
eTCcs COBEPIIIEHHO APYroe IIpeAroIoKeHHe. A COOCTBEHHO THIIOTE3a IIPO CYMMY TPEX IIPOCTHIX
BBICKAa3aHa Ha II0JISIX U IpeaBapsieTcs ¢opasoit: “es scheinet wenigstens” = “Io KpaiiHel, Mepe
KasaJoch 661",

Ho ato ucrtopuku! Mo>KHO IIpeiCTaBUTE cebe, IYTO TBOPUTCSA B TeKCTaX, HAITUCAHHBIX MaTe-
MaTHUKaMu! BOT ¢ 4yero HauuHaemcs Kjiaccu4deckas cTaTbd XapAu—J/IUTTABYAa: “It was asserted
by Goldbach, in a letter to Euler dated 7 June, 1742, that every even number 2m is the sum of
two odd primes, and this proposition has generally been described as ’Goldbach’s Theorem’ ”,
[201, c. 1]. A BoT uTo ntuiieT Xya JlokeH: «IIpobsiema I'osb6axa 6b11a BiepBble cGOpMyIUpOBa-
Ha B 1742 1. B tiuceMe l'osbi6axa K itepy. B aToM nmuceMe T'oib6ax BeICKasall iBe TUIIOTES3bI
OTHOCUTEJILHO IIpeZiCTaBJIeHUs LIeJIbIX YHces B BU/le CyMMBI IIPOCTHIX» [105]. OgTh »Ke, 3TO
genukue Kiaccuku! Mo>KHO IIpe[CTaBUThH cebe, UTO TBOPUTCS B TEKCTaX, HAIIMCAHHBIX IIPOCTO
KJIacCUKaMu!

B nipepmcioBun K KHUTe Muxassig Paccraca [294], crlerirabHO IIOCBAIEHHOM IIpobieMe
Tonbabaxa, Mopr BprogepH u Ilpega Mwuxaittecky mumyT: “Goldbach, a school teacher in
Konigsberg?’, had formulated the question in a letter to Euler dated 1742”. Ecau Tomba6ax

6narogapHocTH «Keny Patibery u Kelit KoHpas» Ha mocjiefHeli cTpaHUIle — Tak nepefaHel uMeHa Ken Ribet 1 Keith
Conrad.

19 B 3amaTHOM penieHsuu [230] AyuH JpKeKCOH JlaeT CChLJIKY Ha IIpaBHJIa 3TOT0 KOHKypca. CChlIKa, KOHEYHO,
JlaBHO yTpaTHJa aKTyaJIbHOCTh, HO 00 3TOM MO>XHO IIPOYHUTATh 4yThb IIogpo6Hee B [111]. Tam MHo20 3a6aBHOTO:
U yCJIOBUE, UTO B KOHKYpCe MOIYT y4acTBOBATh TOJILKO pe3uieHTHl Besmkooputanuu u CIIA, 1 06Cy>K/ieHue TOoro,
4To pelleH3eHT MaTeMaTH4YeCcKOTo )KypHaJla MOKeT II0Tpe6oBaTh “to cut the prize money”, 4¥To65I BOBpeMs I10CIaTh
OT3BIB (PyCCKOEe CJIOBO “OTKAaT” B CMBICJIe “HOJIS” IIPOUCXOAUT UMEHHO OTCI0ZIA, 3TO KaJIbKa aMepPHUKaHCKOro “to cut
the money”). Ha aTo AnaH Betikep ¢riocopcku samedaet: “I don’t think the money makes much difference. If people
do it, they will do it for the challenge.”

20 B craTne Uropsi AnexceeBuua KupuinoBa [44] yTBep)kgaeTcs, 4To pof 'osbr6axoB “BOCXOAUT” K BepxoB-
HeIM MaructpaMm TeBToHCKOTO opfieHa (Ordo fratrum domus hospitalis Sanctae Mariae Teutonicorum in Jerusalem).
MHe He COBCEM IIOHATHO, UTO B KOHTEKCTe KaTOJIMYeCKOT0 MOHAIIIeCKOT0 Op/ieHa MOIJIO 6bI 3HAUUTh CJIOBO “BOC-
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¥ O6BI YbHMM-TO IIKOJIBHBIM y4HTeJIeM, TO, 60I0Ch, TOJIBKO POCCUMCKOro umieparopa Ilerpa
IT B 1727-1729 rozmax. A BecHOM 1742 ropa mepeexasi, Kak Mbl 3HaeM, B MOCKBY HauaJlbHUKOM
YepHozo KabuHema KossieTHd THOCTPAHHBIX [eJI.

51 He 3HAIO, KTO BIIepBhle HelIpaBUJIBHO HHTEPIIPETHPOBAJ CJI0BO “vormals” B mucbMe J4-
sepa TosIbI6axy Kak yKasaHHe Ha HaJuure Heko20a’' KaKoTro-To npedbldywie2o MUchMa, Ife
yoKe o6Ccy>Kastack rumoTesa 'onbabaxa. ECTeCTBEHHO IIPeAIIOI0KUTh, YTO 3TO ObIJI aHIJIOQOH,
KOTOPBIN UCTONKOBAJI “vormals” kak “formerly”. He UCKIIF0UeHO, UTO 3TO MOT OBIThH caM /[UK-
coH, KoTopsli nuieT “L. Euler remarked that the first conjecture can be confirmed from an
observation previously communicated to him by Goldbach, that every even number is a sum of
two primes” [171, p. 421]. Bygy4u ofHa>kAbI BEICKa3aHHBIMH, 0COOEHHO B CTOJIb aBTOPUTETHBIX
HCTOYHHUKAX, II000HbIe MeMBI Jlajlee BOCIIPOM3BOIATCS CaMHU II0 cebe.

B cBoeif 3aMedaTebHON?? KHHUTe [344] PobepT BoH Tak OIMCHIBAeT UCTOPHIO IIpobJeM
Tosnbp6axa: “In two letters to Euler in 1742, Goldbach conjectured that every even number is a
sum of two primes and every number greater than 2 is a sum of three primes. He included 1 as
a prime number, and so in modern times Goldbach’s conjectures have become the assertions
that every even number greater than 2 is a sum of two primes and every odd number greater
than 5 is a sum of three primes.”

OnacHOCTB TaKOI0 PO/ia 3aIBJIEHUM COCTOUT B TOM, UTO, II0CKOJIBKY 60JIBIIMHCTBO MaTeMa-
TUKOB He MHTepeCcyeTCcs UCTOpPUeN CBOeH HayKH, IT0l06HbIe MeMbl HAUHMHAIOT 6eCKOHTPOJILHO
peIIunupoBaThCs, U caM GaKT UX II0IBJIEHUS B Ha/le)KHOM CChLJIKe SIBJISeTCS IJI1 60JIbIINH-
CTBa I10JIb30BaTeIeY BIIOJTHE yOe AU TeIbHBIM IpyQoM. BOT, HalpuMep, ¢ 4ero HaYMHaeTCsd KHU-
ra Muxaasg Paccuaca [294]: “In 1742 C. Goldbach, in two letters sent to L. Euler, formulated two
conjectures. The first conjecture stated that every even integer can be represented as the sum of
two prime numbers and the second one, that every integer greater than 2 can be represented as
the sum of three prime numbers.” SIcHO, YTO 3TO He MOT HallUCaTh YeJIOBEK, B JAHHOM CJIydae
HMeJsia MeCTO BUPYCHas peIlIMKaliu.

Eciy TaK BBIIVISIIAT CepbesHble TEKCTHI, TO MOKHO cebe IIpeiICTaBUTh, YTO TBOPUTCS B 60JIb-
IIIMHCTBE OOBIYHBIX MCTOYHUKOB y4eOHOI0 M HayYHO-IIOMYJISPHOro Xapakrepa! /[o/DKeH IpU-
3HATHCS, YTO MBICJIb O TOM, YTO MCTOPHSA MaTeEMATHUKH B U3JI0KeHUH IPpOoPeCcCHOHAIbHBIX Ma-
TeMaTHUKOB UyTh 60JIee, 4eM BCs, BRIIVIAUT Xy»ke, ueM Wikipedia, 6bL1a /11 MeHSI COBEPIIIEHHO
HOBOH.

3. PAHHWE PE3Y/NIbTATbI NO MPOBJIEME FOJIbABAXA

BirapgpiciaB HapkeBud [266] muiieT, 4To Ha IIpOTsKeHUH 60J1ee BeKa I10 ItpobsreMe T'osbba-
Xa He 6B1/I0 HUKaKHUX IIPOJBIDKEHUH. ITO HEYIUBUTEJBHO C y4eTOM TOT0, UTO B KHUTe BapuHra

xoauT”. CIIucoK Bcex BepxoBHBIX MaructpoB [des Deutschen Ordens] ab ordine condita (= oT ocHOBaHUS OpZBI)
[I0 HalllUX JHeH BMeCTe C IIOPTPeTaMH MOKHO IIOCMOTpPeTh, HallpumMep, B https://de.wikipedia.org/wiki/Liste_der_
Hochmeister_des_Deutschen_Ordens. ®oH l'oibpg6axoB TaM HeT, KaK U CpefH OPYTUX BHICIIMX PYKOBOZUTEEH
(= Grofigebietiger) opzieHa Ha dpefiepaIbHOM ypOBHE. [leiCTBUTEIHHO, HEKWH XeJIbBUT QOH ['osIbj0axX IPHUMEPHO 0KO-
J10 rozia B 1300-1302 rogax 65611 1aHOMaticmepom opieHa B IIpyccuun. IIOCKOIBKY [1es10 IIPOUCX0UI0 B KeHHTrC6ep-
re, IOTHYHO IIPe/III0JI0KUTD, UTO OH JeHCTBUTEIbHO IIPUXOAMIICI KaKUM-TO JaJbHUM POJICTBEHHUKOM XpUCTHAHY
¢doH l'ostpbHaxy.

21 CaM mo cebe TEKCT IHCHMa He laeT HUKAKHUX OCHOBAHHM UMTaTh “vormals” kak “einst”, “erst”, “eher” mim
“frither”. Ckopee, kak “vormal” wim “vorig” — B HenocpedcmeeHHO npeduiecmsyrouiem ucbMe. PazyMmeeTcst, UTOGbI
YTBep KJaTh 9TO OIIpefieJIeHHO, HY)KHO IIPOBECTH JIMHTBUCTHUYECKUM aHaJIU3 BCeX TEKCTOB Jilepa, Uero s, ecTe-
CTBEHHO, He JleJIall

22 No joke! IMeHHO U3 3TOM KHHTH S BIIEPBEIE TIOHS MHOTHE OCHOBHEIE HJIEH, KOTOPHIE B IPYTHX MeCTax He
IIPOrOBapUBaIOTCS.
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po6JiieMa BCKOJIB3b YIIOMSIHYTa OJIM Ke K KOHITY, @ caMma Ilepelrcka Jiyiepa u ['osbp6axa 6511a
oIry6JIMKOBaHa TOJIBKO B 1843 rofy. Tak UTo paKTHUUeCKH IIepBhle paboThI 10 mpobieMe ['oyIb-
Haxa ObLIH BBIIOJHEHEI TOJIBKO B 1855 rofy.

3.1. PaHHMe 3KCcnepyuMeHTaJIbHble faHHble

BOJIBIIMHCTBO pe3yabTaToB 10 1919-1920 rof0B HOCUIIU 3KCIIepUMeHTaAbHbINA XapaKTep.
Tax, B 1855 rogy Anoabd Jle60B [163] IpoBepHI YeTHYI0 THITOTe3y [osba6axa A1 Beex 1 < 104,
[Ipu 3TOM OH JlejIaeT CIeiyrollee XapakTepHoe 3aMeuaHue: “Tout nombre pair, excepte 2, est
la somme de deux nombres premiers au moins de deux maniéres, et lorsque Ie nombre pair est
double d’un nombre impair, il est toujours simultanément la somme de deux nombres premiers
de la forme 45 +1 et la somme de deux nombres premiers de la forme 4n—1.”

U neficTBUTEIBbHO, 60JBIIMHCTBO aBTOPOB KoHITa XIX 1 Hauasta XX BEKOB He CTOJILKO yCTa-
HaBJIUBAJIH 803MO}CHOCMYb IIPe/ICTaBJIEHN YHUCIa KaK CYMMBI IBYX IIPOCTHIX, KaK IIBITAINUCh
cobpaTh IKCIIepUMeHTaIbHEIE JaHHbIe, YTOOHI yraZilaTh ACUMNMOMUKY JJIs1 KOJIM4YeCcTBa TaKUX
IIpeJcTaBJIeHU. Bce OHU MCXOAMIIN U3 CIIpaBeIMBOCTH, KaK OHU TOBOPHUIIH, “IMITUPUYECKON
TeopeMmbl” Tosibibaxa. EMMHCTBEHHBIM H3BECTHBIM MHe HCK/IHUYEHHEM SBJIIeTCs pabora
IxeHa JlmoHHe?® 1879 roza [249], Tie oH OPUBOJIUT TEOPETUKO-BEPOSITHOCTHRIE COOOPasKeHUs
B IIOJIb3Y TOTO, UTO YemHas TUIlOTe3a l'osbibaxa HeBepHa: “..en géneral les géomeétres qui
s’en sont occupes, et particuliéerement Euler, regardent ’affirmative comme trés probable.
Nous allons démontrer quelques propositions qui nous semblent plutdt établir la probabilité
contraire.”

Cpenu Tex, KTO 3TUM 3aHUMaJICs, ObLIH U IOBOJIbLHO HEO)KUAAHHbIE JIFO/IN, OCHOBHEIE MHTE-
PechI KOTOPHIX, KA3a/10Cb 6bl, JOBOJIBHO JaJeKH OT TeOpUHU uHces. B ToM uncie [>keriMc [[Ko-
3ed CubBectp [329, 330], 1872 1 1896, u 'eopr KarTOp [134], 1894-1896. B eI ICTBUTEILHOCTH,
CHJIbBECTp Cepbe3HO MHTEPEeCOBAJICA HEIIPUCTYIIHBIMU IIpo6ieMaMy TeOPHUH YHCeJI, B 4YaCTHO-
CTH, B [13] MBI y>Ke yIIOMHHAJIH €T0 paboTy 110 HEUeTHHIM COBEPIIIEHHBIM YHUCIaM.

KaHTOp TOKe MHTepeCcoBaJICsI TeOpPHel YKcesl — U B 0COOEHHOCTU «BeCbMa 3JIeMeHTapHOM!
TeopeMoi 'osb6axa» — 6oJiee UeM Cepbe3HO, Upe38bluaiiHO UHTepeCHbIe JOKYMeHTHI, 0THOCS-
I1Mecs K 9TOM He CJIUIIIKOM U3BeCTHOM CTOPOHE €T0 IesITeJIbHOCTH, COOpaHbl B KHUTe (KHUTax?)
AnH-Mapu /lekario [161, 162]**. B 4acTHOCTH, TaM BOCIIPOU3BOJUTCS paKCUMUIIe SHAMEHUTO-
ro mokasa Kartopa Ha Konrpecce AFAS 1894 rosa B Kattere: “II y a environ dix ans, j’ai fait
calculer pour tous les nombres pairs de 2 a 1000, une table qui contient toutes les partitions de
ceux nombres en deux nombres premiers.” CoBepIlIeHHO U3yMHUTeJIbLHA IIepBas peaKIiusi AHpU
[lyankape — «A rme Boobite 'osbpg6ax ony6IMKoBaI CBOK 3SHAMEHUTYIO SMIIMPUYECKYI0 Teo-
peMy? U ecTb JIM KaKHe-TO CBU/ETEJILCTBA B ee I10JIb3y?»

KpuTtnuecku Ba)KHBIMU 151 IIPUBJIeUeHN BHIMAaHUA K 9TOHM 3afade 6b11m pa6oTs! Ilayss
IITakess [321], 1896 u Po6epTa XayccHepa [203, 204], 1897-1899%°, KymysgTuBHO, OHU 3aTaby-
JIMPOBAJIU 6Ce TIPeICTaBJIEHUs YeTHRIX 71 B BUJIe 11 = p1 + P2, K0 1 = 3000 U Ko/1uuecmeo TaKux

23 Kak Anmoned Jle6oB, 1818-1888, Tak m IxeH JImoHHe, 1805-1884, OBLIM IIKOJIBHBIMH yuduTensMu B Ila-
proke, mepBeIlt B Lycée Condorcet, BTopoii B Lycée Louis-Le-Grand. JkeHa JIMOHHe CerofiHsI BCIIOMHHAIOT
U B JIpyTUX KOHTEKCTaX, B CBI3W C 3afaded o 8 dep3sixX, OCHOBAHHON MM OPUIOTeXHHUUeCKON Accoruarnuei
(https://fr.wikipedia.org/wiki/Asso\protect\discretionary{\char\hyphenchar\font}{}{}cia\protect\discretionary{\char\
hyphenchar\font}{}{}tion_philotechnique) u T. 1.

24 O6paTuTe BHUMaHUe, YTO I10-QPaAHITy3CKHU U II0-HEMEIIKM 3Ta KHUTa HasbIBAeTCsS CO8EPULEHHO II0-pPasHOMY,
Jla’ke ecJIM IIPOMTHOPHPOBATh I0/3arosIoBok: “Cantor et la France” vs “Cantor und die Franzosen” — Hy fa, “die
Mathematiker sind eine Art Franzosen”.

25 HHTepecHO, uTo 062 OHK BO3BpaIlaJIUCh K 3TOM TeMe cirycTs 20+ jteT [205, 206, 322].
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npezncraBieHu 10 7 < 5000, IIpH 9TOM BBISICHHUJIOCH, YTO KOJIMYECTBO TaKUX IIpe/icTaBIeHUH
MaKCUMaJIbHO JIA 11, LeJIAIINXCd Ha 3, @ OTHOCUTeIbHbIe MAKCUMYMBI JOCTUTAIOTCA IJIA 1, Jle-
JIIMxXca Ha 5, 7U T. 1.

CamMas mmpocrasi TUIIOTeTHYeCcKas aCUMIITOTHUKA n(n)? / @ (n) 6bL1a IpeiioXkeHa IITokesreM
[321]. B 1900 rogy ee ompoBepr IaMyHZ JlaHgay [234], 9TO ¥ IOCIY>KIJIO HEIIOCPeCTBEHHBIM
OCHOBaHUeM [IJI1 YIIOMUHAaHUA ['Uib6epToM IIpo6sieMsl ['oibi6axa B KaueCTBe YaCcTH ero BOCh-
MO 1Ipo6sieMEl. Bee ocTasibHBIE IIpeficKa3aHusd, ClleJIJaHHbIE 110 3TOMY II0BOAY CHIBBECTPOM,
Bpysow [126] B 1915 roxy, llITakesneM [322] B 1916 roxy, llTaxom u Yusiconom [311, 312] B 1919 ro-
Iy OIIpoBepINIH Xapau U JIuTisyx [201, 202].

HapkeBuu [265, c. 334], tutieT, uto B 1903 rogy PuriepT mpoBepHJI TUIIOTE3Y A0 1 < 50816,
HO 51 caM ero paboThl He BUjeJI, a paboTsl [TunmnuHra [283-287], B KOTOPBIX BEIUUCJIEHUS [OBE-
IeHbI 10 n < 100000, Iy6/IMKOBaHUCH ellle BILUIOTE 10 1940 roga. CipaBeJINBOCTD TUIIOTE3bI
TSI HECKOJIBKHX CEPHE GOJIBIITHX YeTHBIX UHCeJ, TAKUX Kak 2" u, Gostee 061110, 2" m, tne m —
MaJIeHbKOe HedeTHOe, IIpoBepuI B 1906 roxy KanauHrem [159].

CerofHs BCe 3TH 3KCIIePUMEHTAJIbHbIE NaHHbIe Upe3BBIYANHO JIETKO CTeHEepHUpPOBAaTh Ha
KOMIIbIOTepe 6yKBaJIbHO 3a ceKyH/bL Ha caifre Imaginary?® MosxHO HaiiTu ramepero KaHa-
dpancya KosiorHa Pictures of Number Theory, e, B 4acTHOCTH, eCTh KapTUHKA Goldbach
comet unu Goldbach rainbow, n3obparkaroIiasi KOJIMUeCTBO IIpeiCTaBJIeHUI YeTHOIO YHCiIa
n=p1+ p2, i1 Bcex n < 411678.

3.2. Pe3ynbTaThl, NOJly4YeHHble METOA0M peLueTa

[TepBBIN DPUHITUIINATILHBIM IIPOPHIB B HAIIpaBJIeHUH pellleHUs Ipo6sieMbl ['osbg6axa IIpu-
Ha[IeXuT Burro bpyHy [126-130]%". OH TecHeHITIM 06pa3oM CBg3aH C IPOrpeccoM B Hampas-
JIEHUHU Ip06JIeMbI 6JIM3HEI0B.

MesBuH HaTaHCOH 00BSICHSET CBA3b 3ITHUX 3ajad ciaefyroInuM obpasoM: “There is a
structural similarity between the twin prime conjecture and the Goldbach conjecture. The twin
prime conjecture states that there exist infinitely many prime numbers p such that p + 2 is also
a prime number or, equivalently, there exist infinitely many integers k such that k(k + 2) has
exactly two prime factors. The Goldbach conjecture states that every even integer n > 4 can be
written as the sum of two primes or, equivalently, there exists an integer k such that1 <k <n-1
and k(n — k) has exactly two prime factors” [267].

B camoM ITepBOM IIPUGJIM>KEHUH METO/, peleTa COCTOUT B CIeyroleM. bepeTcd Kakas-To
apudMeTHUeCcKasi IIPOrpecchsi, U U3 Hee BHIOPACHIBAIOTCS (= “OTCEMBAIOTCS”) 97IeMEeHTHI KaKUX-
TO APYyTUX apuMeTHUeCKUX IIPOrpeccrii, 00BIYHO 10 IIPOCTHIM MOAYJISAM. /IS IPUI0KEeHUH
Ba)KHO yMeTh II0JIy49aTh XOPOIIKe BepXHUe U HIDKHIUE OIleHKH Ha KOJIMYECTBO OCTARITUXCS
YJIeHOB KaK QYHKIIUI OT JAJIMHBI II0C/Ie0BaTeJIbHOCTH N U IPyTUX IIapaMeTpoB. B ¢uitocod-
CKOM CMBICJIe 3TO aCHMIITOTHUYeCKas BEPCHS MeTOo/ia BKIIOYEeHHA-UCKIIOUEeHUsI, B KOTOPOH
II0JIy4al0TCd He TOUHBIe 3HaUeHNs, a OLleHKU CBepXy U CHHUS3Y.

e B ripocTeiiiiieM U3BeCTHOM BCEM C IETCTBA BapHaHTe — pelneTe JpaTocpeHa — B Kade-
CTBE HCXOHOM IIporpeccruu bepeTcs HavaIbHbINH HHTepBaJ HaTypaJbHOTo psfa oT 1 1o N, 1 u3
Hero 0TCEUBAKTCA BCe UMCIIa, JeAIrecsd Ha IIPoCcThie oT 2 10 v N. OCcTarTcd IIPOCThIe YHCIa

6 https://imaginary.org/gallery/jean-francois-colonna-number-theory

27 Bo MHOTHX MeCTax 51 B[/l CCBUIKH Ha OPUTHHATBHBIE weedckull TeKCT paGoThI [126] M OpHTHHATBHBIEH HOP-
BEKCKHH TeKCT paboTsl [130]. Ho caM g 9TH GpOIIIOpEI He Halllesl U He 3HAl0, OTJIMYAKOTCS JIM OHU OT HEMEI[KOIo
¥ QPaHITy3CKOr0 IIePeBO/IOB.

16 © KOMIMbHOTEPHbBIE NHCTPYMEHTbLI B OBPASOBAHWW. Ne4, 2021 .


https://imaginary.org/gallery/jean-francois-colonna-number-theory

KomnbtoTep kak HOBast peanbHOCTb MaTematukm. IV. Mpobnema Monbabaxa

oT V' N 1o N, ¥ UX KOJIMUECTBO OI€HHBAETCI KAKUMH-TO BApUAHTAMH aCUMIITOTUYECKOTO 3a-
KOHA pacIIpefiesIeHHs IIPOCTHIX.

B Gosiee oGIieM pemnrere BpyHa HCXO/[HAst ITPOTPECCHS IIPOU3BOJIbHAS, U3 Hee OTCEUBa-
FOTCSI IIPOTPECCHH, COCTOSIITHE M3 YHCE ¢ PUKCHPOBAHHBIM BBIUETOM II0 IIPOCTHIM MOTYJISIM.
[IpuueM, BOOGITE TOBOPSI, 0OTCEMBAIOTCSI HECKO.1bKO TIPOTPECCHUH TT0 TAHHOMY MOJTYJIIO.

Bor, uTo rumiet o sTtoMy moBoxy HapkeBuu: “The first attempt to apply the Eratosthenian
sieve to the problem of Goldbach was made by J. Merlin [258], who also considered the problem
of twin primes, i.e. prime pairs differing by 2. His paper contained only the statements of his
assertions and arguments leading to them were published by J. Hadamard [196], since Merlin
was killed at the beginning of the First World War?®, but the reasoning presented here is only
heuristical. A few years later the paper of Viggo Brun [128] (see [127]) appeared, in which Merlin’s
idea obtained the correct form” [265].

JdtuMm MeTozioM BpyH, Pasemaxep ¥ IcTepMaH A0KasaJIH, 4YTO KayK0e 0CTaTOYHO O0JIbIIIoe
4JeTHOE YHCJIO IIPe/iCTaBJIsIeTC KaK CyMMa JABYX C/laraeMbIX, KaK/i0e U3 KOTOPBIX SBJISETCS IIPO-
u3BeleHHeM He 6oJsiee M COMHOXKHUTeJIEH, ITe

e M <9, Burro BbpyH, [127, 128], 1919-1920.
o M <7, Xauc Pagemaxep, [290], 1923.
e M < 6, Teomop AcTtepMaH, [178], 1932.

IToguepKHEM, YTO BCe 3TH Pe3yIbTaThl, KaK U JaJbHeHIINe YIIOMUHaeMble HAMHU pe3yJIbTaThl,
II0JIy4eHHBIe MEeTO/IOM PelLIeTa, ABJIATCI ACUMNMOMUYUECKUMLU.

Metoz, BpyHa M3jaraeTcss BO MHOIUX MecTaX. OfHO U3 JIyYIlIUX BBEeIeHUH I HaYUHAal0-
1IIeTO ¥ HeCIIeIHaInCcTa CoepKUTCA B Tokaase bepHapa Tecchbe [334]. B HeM HeT pa3Maxa U pas-
JleTa ero II0C/IeyIOIINX reOMeTPUYECKHUX 0630pOB, HO 3aTO aKKypaTHO 00'bsiCHEHa OCHOBHAS
ujles B IpoCTeiIeii cuTyanuu’’. BoJBITHMHCTBO II0CAe/IyIONTHX H3/I0KeHHH MeTo/[0B pelleTa
JUIS HeCIIeITMaINCTOB, HaIpuMep MUHN0630p Pudapma MosinHa [261] dokycupyroTcs He Ha
caMoM MeTojie bpyHa, a Ha 60J1ee II03JHUX TOCTIDKEHUSIX (60JIbIII0E pellleTo JINHHUKA, pelleTo
Cesin6epra, Bapuanuu boMbbepH U AcKoJsIb/ia BUHOrpafoBa U T. 1.)

3.3. Pe3ynbtat WWHUpenbomaHa

CireAyrOIITUM IIPUHITUITHAILHBIM OPOABIDKeHNEM 6bLIa pabota [lTHupessMaHa 1930 roga.
Bot uto mucas B 1920 roxy Xapau: “Goldbach’s assertion remains unproved; it has not even been
proved that every number 7 is the sum of 10 primes, or of 100, or of any number independent
of n” [199].

28 5Kam Mepiten, 1876-1914, paGoTas B 06cepBaTOpuy JIHOHA, eT0 GHOrpadIio MOXKHO HafTH Ha caiiTe 3Toi 06cep-
Batopuu http://selene-projet.fr/Jean_{}Merlin/Jean_{}Merlin.html, Ho cepbe3HO yBJIeKacsI MaTeMaTHUKOH. HeT HUKa-
KOT0 COMHEHHs, 4TO BpyH caMbIM BHUMAaTeJIbHBIM 06pa3oM HsydaJi ero paboTy. MepseH moru6 27 aBrycra 1914
rofia — «OT Ba’KHBIX I'OCYZJlapCTBEHHBIX IPUYNH CKOHYAJIOCh MHOTO MOJIOZBIX MYKUMH». KaKk X0poIIo U3BeCTHO,
6e3yMHBIH arasuTapusM III Pecriy6/IMKY U CBI3aHHBIM ¢ HUM 'imp6t du sang Ha ¢ppaHITy3CKUX yUeHBIX 0Ka3alu
OIPOMHOe BJIMSIHHE Ha II0C/Ieiylolllee Pa3sBUTHe MaTeMaTHUKHY BO ®PpaHIIUH, HalIpUMep, IIPUBeJIH K II0SIBJIeHHI0 byp-
6aku [38].

29 Kak BHIHO U3 CIIMCKA Ha cTpaHUIle https://webusers.imj-prg.fr/~bernard.teissier/, 3To Boob11ie mepBas oIry0Ju-
KoBaHHas paboTa Teccbe — Ha MOMEHT ee HallCaHUs aBTOPY ObL10 20 JIET — K e JUHCTBeHHAs er0 paboTa I10 TeOPHUH
urces. Kak ouepenHoM TpuyMd HayKOMETPHH, CTOUT YIIOMSAHYTh, YTO STOT TeKCT Boob1Iie He oTpakeH B MathSciNet!
A Besib 9TO ake He 1866 rof, a 1966. Ecaix 3T0 0THOCUTCI K IpodeCcCHOHaIbHOM 6a3e JaHHBIX, TO UTO Ke TOBOPUTH
IIp0 KOMMepUYecKHe, KOTOpEIe allpHiopH 3afyMaHsbI Kak fake news.
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ITycts X = N — Kakoe-TO MHO>KeCTBO HaTypaJbHBIX unces, X(n) = X N n — ero mepeceye-
HHe C MHOXKeCTBOM 1 = {1,2,...,n} IIepBBIX 77 HATypaJIbHBIX uHcell. IIoTHOCTRIO IITHMpeIb-
MaHa MHO>KeCTBa X Ha3bIBaeTCd

| X (n)]

o(X) = inf ——.
neN n

Taxum o6pasoM, 1o ompegeneHU0 | X (n)| = o(X)n pis ecex n € N. fIcHo, uto 0 < 0(X) < 1, ipu-
yeM 0(X) <1 ms Bcex X #N.
IToyuuTeJbHO CPAaBHUTH 9TO OIIpefiesieHHe C 0OBIYHBIM IIOHATHEM HATypaIbHOM IVIOTHO-
30
X(n
d(X) = lim u,
n

n—oo

CTH

KOTOpas ABJIsIeTCA IIpeieIbHBIM 3HaUeHUEM 8epOSMHOCMU BCTPETUTD 3JIEMeHT MHOXKeCTBa X
CpeAu IIepBbIX 77 HATYPaIbHbBIX YHCeJI IIPH 71 CTpeMslleMcs K 6eCKOHEeUHOCTH.

C 0[THOM CTOPOHBL, HHTYUTUBHO d (X) sIBJIsIeTCSI Topas/io 6osiee ecmecmeeHHOU Mepot Bestu-
YMHBI MHOKeCTBa X, He 3aBUCAIIEN OT CIy4alHbIX 06CTOATE/IbCTB, CBI3aHHBIX C MaJIeHbKUMU
3Ha4YeHUsIMHU 7. B cBOIO o4epenin, 0 (X) Upe3BbIUaiHO UYBCTBUTEIbHA UMEHHO I10 OTHOIIIEHUIO
K HayaJIbHBIM 3HaueHUsAM. Hampumep, IUI0THOCTS IITHUpesbMaHa 1106010 MHOXKeCcTBa X, He
cofepokaiero 1, paBHa 0, toTHOCTh [ITHHpesbMaHa J1r060ro MHOXKeCTBa X, He cofieprKalle-
0 2, He IIPeBOCXOAUT 1/2, IIoTHOCTS IITHMpesbMaHa JIF060r0 MHOXKeCTBA X, He CofleprKallero
3, He npeBocxouT 2/3, U T. i. [loaToMy 1I0THOCTE [IIHHpesbMaHa MHOKecTBa 2N — 1 HedeT-
HBIX UMCeJI paBHa 1/2, as expected, B To BpeMs Kak ILIOTHOCTh IITHUpessbMaHa MHOXKecTBa 2N
4eTHBIX urcesI paBHa 0. 3TO abCOMIOTHO KOHTPUHTYUTUBHO, TaK KaK 86pOSIMHOCMb BCTPETUTD
YeTHbIe U HeUeTHHIe UHrcaa ogfuHakoBa, d(2N —1) = d(2N) = 1/2. C 1pyro#i CTOPOHBL, B OTJIU-
4yye OT IUIOTHOCTH IIIHMpesIbMaHa, HaTypaibHas IVIOTHOCTD CYIIIeCTBYET ajIeKo He I BceX
MHO>KeCTB HaTypaJbHBIX YUCeJL.

OmnpepenuM Terneps cyMmy HTHUpeasMaHa [BYX ITOAMHOXecTB X, Y € N KaK

X+Y=XuYuX+Y), me X+Y={m+n|meX,neY}
€CTb 0OBIUYHAas CyMMa MunkoBckoro X u Y. UHEIMU CJIoBaMH,
X+v =((xul0) +(Yuion)nN.

SIcHO, UTO 3Ta omepaIriysd accolfaTUBHA U, TAKUM 00pas3oM, 110 HHAYKIIMH MOYKHO OIIpe/leTUTh
cymmy Illampensmana X + ...+ X 11060ro KOHEUHOIO CeMeIMCTBa IIOAMHOMKECTB X1, ..., Xj.
B wacTtHOCTH, y1g ITogMHOKecTBa X S N M HaTypaJbHOro uucjaa s € N MOKHO pacCMOTpPeTh
cymmy IlIHupensMana sX = X -+ ... 4+ X KOIMiA 9TOro IMOAMHOKeCTBA B KOJIMYECTBE S INTYK.

[ITHUpesbMaH cfesal IBa CIeAYIIINX 0UeBUIHBIX, HO Upe3BhIYalHO ITTYOOKUX U Ba>KHBIX
HaOJII0Ie HHUS:

o Jly1s1 JIFOBBIX ABYX MOAMHOKeCTB X, Y € N BEHITIOSTHSIETCSI HepaBeHCTBO

o X+Y)=z0(X)+0o(Y)-0o(X)o(Y).

o Jliist iBYX mogMHOkecTB X, Y € N us HepaBeHcTBa 0 (X) +0(Y) = 1 cinexyet, uto X +Y =N.

OTcrozia IT0 MHAYKITUH JIETKO BBIBECTH, UTO AJIs1 IF060r0 ImogMHoKecTBa X € N IT0JI0KUTEeTbHOM
mwroTHocTH [ITHMpesnbMaHa o (X) > 0 cyiecTByeT Takoe s, 4To sX = N.

30 115t d(X) ACIIOJIB3YIOTCS TAKYKe PYTHe Ha3BaHHs, eCTeCTBEeHHas IUIOTHOCT, aCHMITOTHYECKAs IVIOTHOCTE
UT.J.

18 © KOMIMbHOTEPHbBIE NHCTPYMEHTbLI B OBPASOBAHWW. Ne4, 2021 .



KomnbtoTep kak HOBast peanbHOCTb MaTematukm. IV. Mpobnema Monbabaxa

Ha camoMm fieste, KOHeUHO, 06a 3TH HAOJTIO/IeHHS Cpa3y BEITEKAIOT U3 caeylolnel 6osee 06-
11e¥ TeopeMbl, JoKasaHHOU B 1942 rogy MaHHOM.

o Jly1s1 JTFOBBIX ABYX OAMHOKeCTB X, Y € N BEHITIOSTHSIETCSI HEPaBeHCTBO

o(X+Y)=2min(o(X)+0(Y),1).

Ho 3To ropaszo 60Jjiee TpyAHBIM pe3yIbTaT, KOTOPHIY He Hy>KeH IJIs1 JoKa3aTeJabCcTBa chop-
MYJIMPOBAaHHOM BERIIIIe OCHOBHOM TeopeMsbl [ITHUpeabMaHa, yTBep Kaaroleit, uto sX = N 14
JII060T0 MHO’KeCTBA II0JIOKUTEIHFHOM IIJIOTHOCTH. IIpo6yieMa, 0[fHaKO, COCTOUT B TOM, YTO MHO-
7KeCTBO IIPOCTHIX uuces P He cogep>KUT 1, Tak 4TO ero IJI0THOCTh paBHa 0. SIcCHO, YTO ¥ MHOKe-
CTBO IIpOCTHIX yrces ['onbabaxa P U {1} Toxxe umeeT rmoTHOCTE 0. Ellle 0fHO KIF0UeBOe HaGJIIO-
IeHue [ITHUpesIbMaHa COCTOSJIO B CJIEAYIOIIIEM.

e MHO>XeCTBO
X={JuP+P)={Lu{p+q|pqgeP},

COCTOdIIIEE 13 lu CYMM [IBYX IIPOCTBIX, UM€EET II0JI0OKUTEJIbHYIO INIOTHOCTD ]_HHI/Ipe.III:MaHa.

B camom freste, 0603HaYUM qepes 2 (1) KOJILUEeCTBO Hpe,[(CTaBJIeHI/Iﬁ NKakK CYyMMEBL 1 = p+(
OBYX ITPOCTHIX. Torma us HepaBeHCTBa Kol BBITEKAET, UTO

(X rz(m))z
Y ra(m)?

rre o6e cyMMEI 6epyTcs 110 1 < m < n. OLleHUBas CHU3y YHUCINATEIb BTOPOH APO6H B IIpaBOM
4acTH IIpU 11 — oo 110 TeopeMe YebObllieBa, Mbl BUJUM, YTO JJI OOJIBIIUX 77 OH He MeHbIIle
cnt / In(n)*, a1g Kaxoii-mo TOI0KUTeTLHOH KOHCTAHTHI ¢1. C IPyroil CTOPOHEL, ee 3HaMeHa-
TeJIb JIETKO OLIeHHUTDH C8epXy MeTOZOM pellleTa bpyHa M IIOJYYUTh YTO — CHOBA aCHUMIITOTH-
YecKH — OH He Gouible con’/In(n)? IUISL KaKoti-mo II0JIOXKUTEeIbHOM KOHCTAHTHI Cp. ITO 3Ha-
U9UT, 4TO cyujecmeyem N Takoe, 4TO JJIs JIFO60TO 72 = N BBIIIOJHSAETCI HepaBeHCTBO | X (n)|/n =
0102‘1 > 0. C mpyroi cTopoHsL, Tak Kak 1 € X, To | X(n)|/n=1/N g mo6oro 1 < n < N.

Jlyumiee pesroMe paboTel IlHMpesnbMaHa pman AsnekcaHap OcumoBud lensdonn: «/o-
Ka3as, C IIOMOIIBI0O HEKOTOPBIX Pe3yJbTaToB B. BpyHa, 4TO IOCIeL0BATEJILHOCTE ITapHBIX
CyMM IIPOCTBIX YHCEJI MMeeT, B HeCKOJIbKO OO0OIIEHHOM CMBIC/IE, KOHEUHYIO ILIOTHOCTE,
J.I.IIHupesbMaH BHepBble B 1930 I. peliuI 3HaMeHHUTYI0 ITpobiieMy 'osb6axa B ocaab-
JIEHHOH IT0cTaHOBKe. OH II0Ka3aJI, UTO BCIKOe I1eJI0€ YHCJIO eCTh CYMMa OTpaHMYeHHOT0 YHcia
IIPOCTHIX YMcesl. ENMHUIA IIPU 3TOM CUUTAETC IIPOCTHIM UHCIOM» [28, ¢. 57]. 3qech, KCTATH,
8ce IIPaBUJILHO, U 6Ce CYIIleCTBEHHOE YIIOMAHYTO. M TO, YTO KJIF0UEBOM II1ar B I0Ka3aTeJIbLCTBe
emopoti TeopeMsl IITHUpebMaHa IIPOUCTEKaeT U3 MeTO/a pellleTa, ¥ TO, 4YTO 1 IIpocToe YucIIo,
U TO, YTO HUKAKOU OIIeHKY IIPY 9TOM He II0JIyIeHO.

Xl _

1
n n

3.4. loka3aTtenbcTBO JlaHAay

To, uero He ymoMuHaeT 'esibdOH, 3TO UTO B paboTe camoro llTHupeabmaHa 1930 roma HeT
He TOJIbKO HUKAaKOH OITeHKH, HO U II0JIHOIO J0Ka3aTeJIbCTBa. TaM IIpOCTO KOHCTATUPYETCS, UTO
TaKoe J0KasaTeJbCTBO M02/10 6bl 6b6lmb nostyueHo MetooM bpyHa. IlepBoe foKasaTesbCTBO
TeopeMs! lITHUpesTbMaHa OITy6IMKoBaJI B ToM ke 1930 roxy 3amyHp Jlangay [238]. ITo 1o cy-
11eCTBY TO J0Ka3aTeJbCTBO, KOTOPOe BOCIIPOU3BEeHO II0TOM B [240] U IlepeKoueBasio OTTyia
II0J; UMeHeM JloKa3aTesbCTBa [[IHMpesbMaHa BO BCe COBpeMeHHBIE YUeOHUKY.

Pa6ora JlaHzay [238], Kak U ocTajIbHBIE ero paboTsl, 3TO schier Genuss ajs J060r0 Iie-
HUTEJ OCTPOTO HEMEITKOTO cioBa. OHa HaunHaeTcsd OyKBaJbHO Tak: “Die Arbeit von Herrn
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L. Schnirelmann Ob additiwnich swoistwach tschisel (Uber additive Eigenschaften von Zahlen)
enthdlt einen der grofiten Fortschritte der Zahlentheorie, die ich erlebt habe.” — «Besnuaiiiee
TIPOABIDKEHNE B TEOPUH YHCeJI, CIyUYUBIIIeecs Ha MOeH sKU3HU».

Ho cienyroiyie a63a1ibl 3aCTaBISIOT BCHOMHUTE OITeHKH JIaHiay pa6oT BuHOorpazosa: “Den
Beweis des entscheidenden Hauptsatzes (seines Lemma 3) tiberlédfst er allerdings dem Leser als
vollig analog dem Beweis von Herrn Brun fiir einen anderen Satz (iber Primzahlzwillinge)” —
«JI0Ka3aTeJbCTBO KJII0UeBOM JIEMMEI B JIFDOOM CJIydae OTCYTCTBYET/ OCTaBJIEHO UUTATEJIIO».

Hy, u B kauecTBe coup de grace: “Und Herrn Schnirelmanns restliche 6 Seiten lassen sich
auf eine Seite abkiirzen” — «Hy, a ocTaJbHBIe 6 CTpaHUI] AoKasaTeJbcTBa lIIHUpesbMaHa
JIETKO COKPATUTDb [0 OFHOM CTpaHUIIBI». Ho TaM BOKPYT 8ce CTOJIb ’Ke IIpeKpacHo: “..denn
selbst ich hatte mich bisher nie die Mihe unterzogen, Herrn Bruns Originalarbeit ...genau
durchzulesen”®', «...bitte ich 100001 statt 100000 zu lesen”, “Meine ganze ...Arbeit hétte vor
100 Jahren geschrieben werden kdonnen”, usw.

B sr060M cilydae, CBOMMH CJIOBaMH Mopasib TakoBa: lIHupesnbMmaH, JlaHmay ¥ 3uUresb
deilicmeumenvHo foKasanu Teopemy IlIHupenbMaHa B 1930 roxy. Ho g mpepcTaBisaio, Kak
IOJDKeH GBI CTpaZaTh TaKoM mepeKIMOHUCT, KaK JlaHjay, uuTas pyccKue paboThl TOTO
BpeMeHHU! U KaK OH JI0/DKeH OBLT PafoBaThCs, KOIZla eMYy Y[aBaJIoCh IIPUIATh COleprKaIiMCs
B HUX UJesIM Ty KJIaCCHUeCKyI0 GopMy, KOTOPYIO MBI 3HaeM CEeTOJHS.

4. KOHCTAHTA LULHWNPENbMAHA

B COTHSIX TEKCTOB, KaK yueOHOT0, HAyYHO-TIONY/ISIPHOTO ¥ UCTOPHUUECKOT0 XapaKTepa, Tak
U BIIOJTHE ce6e Cepbe3HbIX, IT0]] UMeHeM KOHCTaHTHI [IIHMpeIbMaHa IIPOUCXOIUT CMeIIleHHe
IBYX COBEPIIIEHHO Pa3HBIX IOHATUH, aCHMIOTOTHYeCcKOH KoHcTaHTHI IIlHUpesbMaHa S U
a6cooTHOI KOHCTAaHTHI IIIHUpesbMaHa § — paHbIlle OHU 0603Havyamuch K u k, cOOTBeT-
CTBEHHO.

4.1. AcumnToTUYecKas U a6contoTHasA KOHCTaHTbI LUHMpenbmaHa

HanmoMuuM, 1pesxje Bcero, Kak 3TH TEPpMUHEI IIOHUMaINUCh B 1930-e roxbl.

¢ ACHMITOTHYECKO¥ KOHCTaHTO IIITHUupeIbMaHa Ha3bIBaeTCd HaUMeHbIIee S, 111 KOTO-
poro cyujecmgyem N TaKoe, UTO BCe HaTypaJbHBbIe YKcia 1 = N IBJILITCI CyMMaMHU He 6oJiee,
4eM S IIPOCTHIX, B =p1+...+Pm, M= S.

e AGCOIIOTHOM KOHCTaHTOI1 IIlHUpeIbMaHa Ha3bIBaeTCs HaUMeHbIIlee s TaKOe, YTO 8Ce
HaTypaJIbHble YHUCJIa 711 = 2 SIBJIAI0TCI CyMMaMH He 6oJlee, 4eM S IIPOCTHIX, 1 = p1 + ...+ P,
ms=s.

Kak MBI IOMHHUM, /IJIs1 Ip06J1eMBI BaprHTa KOHEYHOCTH g (k) BBITeKaeT U3 KoHeUHoCTH G(k),
HO I II0JIy4eHUs oueHku s g(k) omenka G(k) cama 110 ce6e COBepIIIeHHO Hel0CTaTOYHa,
HY>KHO 3HATh ellle TO MecTo N, HQUKWHas C KOTOPOI0 Kak/0e HaTypaJbHOe YHCJIO SABJISETCS
cyMMoH G(k) HeOTpHUIIaTeIbHBIX k-X CTelleHel.

To4uHO Tak >Ke, KOHEYHOCTB S BjleyeT KOHEUHOCTh §, HO OIfeHKa S caMa II0 cebe He [jaeT Hu-
Kaxoil KOHKPeTHOH OLleHKH IS S. YTOOBI IaTh KaKyI0-TO KOHKPETHYIO OI[eHKY $ Hy>KHO 3HaThb
He TOJIbKO OLIEHKY S, HO U OIIeHKY TOro MecTa N, HauuHas C KOTOPOTO KakJ0e HaTypaJbHOe
UYMCJI0 eCTh CYyMMa < S IIPOCTBIX.

31 Co6eTBen O, JlaHaY ¥ TOBOPHT, UTO TTPUBE/IEHHOE /TaJTee I0KA3aTeJThCTBO TT0TOKUTeTLHOCTH TIOTHOCTH [ITHH-
pesbMaHa MHOXecTBa {1} U (P + P) nmosrydeHo 3uresem!
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B MmeToie IllHupessbMaHa 1 pacMaTPHUBAETCS KaK IIPOCTOE YHCJIO. ITO 3HAYUT, UYTO GaKTH-
YeCKH [JOKa3bIBaeTCs, UTO CYIleCTBYIOT TaKue IIOCTOSHHBIe K U L, UTO KaK[0e YUCJI0 11 UMeeT
BU],

n=p1+...+pr+1,

I7Tie Bce p; TpocThle, k < K u [ < L, PagymeeTcs], HATypaJIbHBIE UHCJIA, MEHBIITHE L SBIISIOTCS
CyMMaMH OrpaHHUYeHHOT0 YHCJIa IPOCTHIX 2.

Pe3ioMHpyeM TeIleph 0CHOBHEBIE 3TAIIBI OOJIBITIOTO ITYTH. Bojee TeTaJIbHO UCTOPHS OITEHOK
S u s 6ymeT IpocieskeHa HIDKE.

e ['noTe3a 'osibi6axa yTBEpPIKAAET, UTO § = 3.

¢ B 1912 roxy 3mmyHz Jlaugay [235] mpeyIo>KuII st Havasa oKa3aTh, 94To s < co. B 1930 ro-
Iy lMaupenbMaH, JlaHgay v 3uresb AeHMCTBUTENBHO 3TO foKasanu [107, 238].

e B 2013-2014 rogax XeJb(rorr foKasa, u4To § < 4.

OpHako OKyC COCTOUT B TOM, UTO B IIPOMeE’KyTKe BUHOIPa/IOB ellle pas AoKasall, 4To § < 0o,
TIOHU3UB IIPHU 3TOM OIIeHKY acCuMnmomu4eckoll KoOHCTaHThI [ITHHUpesbMaHa ¢ S < 71 — HIMeHHO
TQKOBa IIepBas JOCTOBepHas ony6.1UKO8AHHAS OLfeHKa S — 10 S < 4.

PasyMeeTcs, II0CJIe 3TOT0 BCe PA3sTOBOPHI IIPO ACUMNMOMUYECKYr KOHCTaHTy IITHUpeabMa-
Ha II0TePsIN CMBICJI — eCJIM TOJIbKO Hac He MHTepecyeT 60KC CO CBI3aHHBIMHU PyKaMM THIIA
JloOKa3aTeJILCTBa OIIpeeIeHHEIMH Cpe,ELCTBaMI/IBB — U, HaunHadg ¢ 1950-X rofioB, KOHCTaHTOU
[ITHupesbMaHa 0OBIYHO CTAaIHW Ha3bIBAaTh a6CO/OMHyH0 KOHCTaHTy IlIHupesbMaHa S, 3a6BIB
IIPH 3TOM, 4TO 710 pa6oT CapaTOBCKOM IIKOJIbI 1960-X ro/j0B He 6BIJIO BOOOIIe HUKAKUX OLIeHOK
§ — 10 3TOT0 BCe pe3yJbTaThl, Kak Ha IIyTU bpyHa—IIIHUpesibMaHa, Tak U Ha IIyTU Xapau—
JlutTaByfRa—BUHOIPazoBa, 6BIIM UCKIHYUTEILHO acumMnmomuyeckumu. Ilepsele OLleHKH §
Ha nytu [lTHUpeIbMaHa UK BOOOIIe Ha KAKOM-JIMO0 ITyTH, IIPUYEM C TOpasio MeHee TOUHBIMU
OIleHKaMH, 4eM § < 800000, 611K IT0TydeHBI JIUIIB CITycTs 3040 jieT mocse paboTsl [ITHUpes-
MaHa.

4.2. 800000 npocTbiX B NONYASAPHOW KyNbType

B comHsix TeKCTOB OIIUO0YHO yTBepskaaeTcs, uto [[IHupessMaH B 1930 rogy gokasall, 4To
§ < 800000. Tak, B cBoel 6uorpadum 'osmpaoaxa [110] Agons¢ ITaBioBud OmkeBuy u I0nudn
XaunMmoBHa KomnesreBud yTBepxzatoT: «B 1930 1. JI. I. [ITHUpesibMaH C IIOMOIIBI0 0CO60T0 IIpreMa
CTPOTO JOKa3aJl, YTO Ka’K0e IleJI0e YHCJIO eCTh CyMMa He 6osiee K IIPOCTHIX YHCeJI. ITO YHCIO
K ITHupesbMaH TOT/A OLIeHUJI paBHBIM NpubmsuTeasHO 800 000.».

KoneuHo, 6610 OB CMEIITHO OKHUAATH OT MCTOPUKA W QUIIOJIOra, YTOOBI OHU ITOHUMaAaJIN
oJ06HOTO pojia TOHKOCTH (... XOTH ...). [opa3zfo yIUBUTENbHEE, UTO 3TO YTBEpPKAEHHE BOC-
IIPOU3BOJUTCA B COTHAX TEKCTOB NO Meopuu vuce 1, Kak yueOHBIX U Hay4YHO-TIONYJIIPHBIX, TAK
U BIIOJIHE CepPbe3HBIX, HalINCaHHBIX BBIIAIOIIMMICS IIpodeCcCcroHaJIaMU B 9TOM 06J1aCTH — U I10-
aJjio 8 makom eude fake B bosb1yro CoBeTCKyI0 JHITUKIoIequto [31]!

[IoHATHO, 4TO OTTY/A 3TO B HEM3MEHHOM BHJIe ITepeKoueBaJsio B bosbiyro CoBeTCKy0 Buku-
neguro: “In 1930, Lev Schnirelmann proved [19] [20] that any natural number greater than 1 can
be written as the sum of not more than C prime numbers, where C is an effectively computable

32 Hampumep, < L/2 iBoek 1 Tpoek. Ml He GyfieM 37iech 0GCYKIATh OCTY/IAT BepTpaHa ¥ BapHAI[UH Ha TeMY
>Ka{HOTO aJITOPHUTMA, TI03BOJISIOIIKE CPa3y AaTh JOTapH$MUIeCKHe OIeHKH Ha KOJIMYIECTBO IIPOCTHIX CIaraeMBIX.

33 310 HeKOTOPOE 3BPHCTHUECKOE IPeyBeTHIeHHe. B 1eCTBUTEILHOCTH, KOHEUHO, Ha IyTH LITHHpe -MaHa 3Ha-
YUTEJHLHO JIETYE OLIEHUTH TO N, HAUMHAS C KOTOPOTO YTO-TO BHIITOJIHSIETCS.
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constant, see Schnirelmann density. Schnirelmann’s constant is the lowest number C with this
property. Schnirelmann himself obtained C < 800000.”3*

KcraTy, 1151 pasHoobpasus, B KpaTkoii Egpetickoil JHITUKIIONIEAUH HAIIMCAHO IIPaBUJIBHO:
«OH ... CBITpaJl BEIZAIOIIYIOCS POJIb B pellleHNH “IIpo6sieMsl ['osibg6axa”, KOTOPYI0 MaTeMaTHKH
MBITAJIACH PEIUTE ¢ 1742 I, JoKasaB TeOpeMy 0 TOM, UTO BCAKOeE I1eJI0e YHCIIO O0JIbIle eUHN-
ITBI €CTH CYMMa 02PAHUUeHHO020 YHCIa IPOCTHIX YHces». >

BoT 4TO mHUIIIET B CBOMX BOCIIOMHUHaHUAX JleB CeMmeHOBUY [IoHTpSTUH: «IIpobsema I'osbg-
6axa GopMyIHpYyeTCs CaeAYIOIINM 06pa3oM: BCSIKOe JIU I1eJI0e YHCJIO, 60JIbIIIee 6, MOYKHO IIpej-
CTaBUTH B BUJIe CYMMBI He 60Jiee TPEX IIPOCTHIX umcesi? JI. Iiiep IIOKa3as, YTo AJIs1 PellleHUs
3TOM IIp06JIeMBI JOCTATOYHO [[0Ka3aTh, YTO Ka>K[0e YETHOE YHCJIO eCThb CYMMa JBYX IIPOCTBHIX.
B 1930 r. JI. I lllHUpessbMaH A0Ka3aJl, 4TO BCIKOE IleJIoe UHciIo, bosbliee 1, eCTb CyMMa He
6ostee uem 800 000 mmpocThIX umcesn» [80, mpuM. 17]. ¥ momo6HOrO pozma yroMmuHaHuHA 800 000
MHOTIO0 IeCATKOB — eCJIA He COTeH!

Ho xpyrble yucia BEISBIBAIOT Y MEHSI HEKOTOPBIE II0J03PEeHUI — 3TO He CTH/IMCTHKA Teo-
pHUH Umces, 3TO CTHJIMCTHUKA «MaxabxapaThel» U «PaMasgHbI»: «800000 ofHUX MIIaAIITUX 60TOBY,
«800000 raHxXapBOB U arcap», «800000 ABMXKYIIIUXCSA B pasHble CTOPOHEL, JIeTAIOIUX, YIIPaB-
JISIEMBIX MBICJIEHHO KOJIECHUIT», «800000 j1eTy4urXx 06e3bIH, MaJIbIX U BEJIUKHUX, CIA0BIX U MOTY-
YUX, OTOBCIO/IY IIOCIIEININ B KUIITKUHXY», «CHUJIOI0 KOJIZO0BCTBA OH ITopofusa 800000 HOBBIX
paxIacoB», «0HH ObLIM IIPOH3€EHBI BO BCe WieHbl 800000 cTpeJ, IIOCTaHHbIX JIYKOM FaHAUBOM».
KcraTy, akajgeMudeckoe usganue «MaxabxapaTsl», Bce 2 x 80000 CTPOK, s TOKe BIIepBbIe YBU-
[leJ Ha BepXHeH oJIKe B KabuHeTe Hukostas ['puropreBuya YygakoBa.

Taxoro pojia yrcjia UCII0JIb3YIOTCA CKOpee B KauecTBe yCTpallleHus: «JleoHap/0, He Kesas
IIPUHUMATh Ha cebs OTBETCTBEHHOCTH, PellllI 06 bIBUTE TOHQAIOHbEPY BCIO IIPaBAy U IIpef-
CTaBHJI pacyeT, B KOTOPOM [J0Ka3bIBaJI, YTO JIJIA COOPY’KEHU IBYX OTBOAHEIX, 10 JIMBOPHCKOIO
60s10Ta, KaHAJIOB B 7 $yTOB IIy6MHBL, 20 1 30 IMUPUHEI, IIpeACTaBILIOIINX ILTOIazs B 800 000
KBaJ[paTHBIX JIOKTeM, IT0TpebyeTcss He MeHee 200 000 paboumx fHeH, a MOXKeT OBITh, U 6oJIee,
CMOTp4 IT0 CBOMCTBaM II0YBEL. CHHBOPEI Y2KaCHYJIUCE.» (MepesKKoBCcKUH, « K13HE JleoHapIo fa
BuHun»).

4.3. OTkypa B3aaucb 800000 npocTbix?

5] momeITaICA IIPOYECTh BCe JOCTYIIHble MHe OIyO/JIMKOBaHHBIE paboThl 1930-X TOL0B, HO
He HallleJl TaM HUKAKUX KOHKPEeTHBIX OIleHOK abCoII0THOM KOoHCTaHTHI ITHupensmaHa. Cyas
10 ony6AUKOB8AHHLIM paboTaM, UCTOPUSI BOSHUKHOBEHUS JereHAapHbIX 800000 mpuMepHO Ta-
KOBa.

Hcxopuo Hukosiai IlaBjioBUY POMaHOB IIOIBITAJICA JAaTh KAKYH-MO OLleHKY acumMnmomuue-
ckoli koHcTaHTHI [IIHUperpMaHa ®. B kauecTBe MOTHBUPOBKH eMy Hy>KHO 6BLI0 yKa3aTh KaKoe-

34 https://en.wikipedia.org/wiki/Goldbach_conjecture

35 IluTtupyeTcs 10 «JJIeKTPOHHOM EBpelicKoM JHITUKIIONefuH», 2004-2006, oHaiiH Bepcus «KpaTkoi EBperickoi
JHnukIonesuu B 11 Tomax», Hepycanum, 1976-2005, https://eleven.co.il/jews-of-russia/in-culture-science-economy/
14873/

36 Bo3MOIKHO, 32 BCEM THM CTOHT 20pa3do GOJIbIIe, YeM HAIH YUHUTe s TOTOBBI GBLIH 0GCY’KIaTh. BO BCAKOM
cy4dae, OJHO U3 0OBUHEHUN IIpebsiBeHHBIX JIysuHy B 1936 rofy, 3T0 HMEHHO IT0JI0’KUTEIbHBIM OT3BIB Ha J0K-
TOPCKYI0 IccepTaIiiio PoMaHOBa, cM. [33]. BeposiTHO, UMeJI MeCTO KOHCEHCYC «MOJIOZIBIX», YTO BCe OCHOBHBIE HJleU
cojleprKajIuCh B IepBoM pabore [IHHpesbMaHa. A ¢ TOYKH 3peHus Jly3uHa, sTa paboTa OblIa HeCKOAbKO Hebpedic-
Holl. BOT KaK 9TO BCILJIbIBAaeT Ha 3acefaHuu komuccuu AH CCCP 13 mroHsa 1936 roga. KTo-To U3 3aa — cyjs IIo
JaJbHeUIIeMy, CKOpee BCeI0 BCEMOIYIITUN 8 mo epems beHITMOH HM3pauieBud Ceras — clpaiuBaeT: «O IepBoi
pa6ote JIbBa 'eHPUXOBHYA BBl BEIPa’KaJIUCh, UYTO 3TO MONopHas paboTa...» JIy3UH: «JT0 6bLI0 65 6e3yMUeM, a UTOo
aJleMeHTapHas paboTa U He dodesiaHa Ao KOHUA, JleB TeHpUXOBUY U caM 3To Ipu3HaeT. OH fas 1500 uau 2000 amux
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mo IpebIayIiee 3HaUeHUe 3TOM KOHCTAHTHL. BOT UTO OH IUIIIET: «B CBOel 3aMeuaTeIbHOU pa-
6ote [107] IllTHMpesbMaH BIIepBhIe J0Ka3aJl, UTO KajK/0e I1eJI0€e YNCJI0 MOYKeT OBITh Pa3IoKeHO
Ha CyMMY OTpaHHUYEeHHOT0 YHCJIa IPOCTHIX CIaTaeMBIX, IIPUYEM B KaueCTBe BepXHeH TPaHUIlbI
IUISL Y CJIa IIPOCTHIX YHCceJ, He0OXOAUMBIX IJIs1 IIpe/ICTaBAeHUS BCeX JOCTATOUYHO 60IBIITHUX YH-
ceJI, OH I101y4yu1 uucao 100000.»

U uyTh manee: «KKoMOMHUPYS 3TH [BE JIEMMBI, MBI IIOJTyYaeM Ipe/JIosKeHHUe: KaXK0e T0CTa-
TOYHO OO0JIBIIIOe YUCI0 MOKET OBITH C TOUHOCTBIO 10 OTPAaHUYEHHOI0 CJIaraeMoro pasJyioyKeHo

mpocThIX uyrce. Crenyst HIHUpeIbMaHy, IOAYIUM @ =

1
Ha CyMMYy He 60JIbIIIe ueM 2 [ -
a

200000’
cIe0BaTeJIbHO, 11 yKa3aHHOM BepXHeU IPaHUIIEI LI YKrcjIia He06X0JUMBIX IIPOCTHIX cylarae-
1 1
MBIX 2 | — | =400000. JIerko 11oxkasaTb, 0JHaK0, YTO B KQUeCTBe & MOYKHO B3ITh —— U II0JIy4YUTh,
a

TaKuM 06pasoM, /I yKa3aHHOM BepXHel IpaHUITEI 2

1
—] =1104.»
a

Ob6paTHhTe BHHMaHHe, HACKOJIBbKO AKKypaTHO 3/[jeCh pasJH4yarTCd aCHUMIITOTHYecKas
S = 100000 u abcomroTHasA § < oo KoHCTaHTHl [ITHupensrmana. Ho pa6ora PomaHoBa 6pLi1a
oIIybJIMKOBaHa II0-PYCCKH, B JOBOJIBHO OOCKYPHOM J>KypHase, u3zaBaeMoM B ToMmcke, U g
II0/I03peBa), YTO OOJILIIIMHCTBO 3alaJHBIX MaTeMaTHKOB TOTO BpeMEHU ee CaMM He YHUTa-
JIA, & 3HAKOMEI C ee Coflep)KaHMeM HCKIIYUTENTbHO II0 pedepaTaM, OIyOJIMKOBaHHBIM B
Zentralblatt. BoT KaK BRIJISENIHN 3TH pedepaTsl.

Bor pedepatr ApnHospga Ilosmbra: “Nach Schnirelman haben die als Summe zweier
Primzahlen darstellbaren Zahlen eine positive untere Dichte, d. h. bis x ist ihre Anzahl > ax mit
positivem a. Hier wird gezeigt, dafd a = 2: 1104 ausreicht. Nach dem zweiten Schnirelmanschen
Satz folgt dann, dafd sich jede Zahl als Summe von héchstens 1104 Primzahlen darstellen 1&13t.
Schnirelman gab 100000 an.” IlToskIy 3meck ToBOPHUT “jede Zahl” — Hy Tak 3To pedepart, a He
cTaThs. Ho, KaK BBISACHIETC, «eTalkd UMeI0T 3HaUeHHe».

A BOT /715 cpaBHeHUd pedepaT CanoMoHa JIo6eabckoro’ : “Mittels der Schnirelmannschen
Methoden beweist Verf., dafd man die Abschdtzung der Schnirelmannschen Weltkonstante C von
C <2-400000 auf C = 2-1104 herabsetzen kann. Stérende Druckehler...” Hy, 3necs JIro6ebCKU
ellle pa3 yMHO>KaeT Ha 2, BMeCTO TOro YTO6bI OMH pa3 pasiejuTh! BmecTe 1Be 3TH MajIeHbKHE
HETOYHOCTH B [IBYX pedepaTax IPUBOJAT K COKpYIIaIoIeMy 3QPeKTy.

JloJKeH IPU3HATBCS, UTO 51 60CXULLEH TUTePaTypPHBIM CTHJIEM cTaTeil dqMyH/a JaHmay >,
BoTt, HampuMep, KaK aKKypaTHO H3JI0KeHa B pabote [211] cuTyarusi ¢ koHcTaHTaMu [I1HU-
pesnbMaHa: “Man verdankt Herrn Schnirelmann [109] den Satz: Jedes x > 1 ist als Summe von
hochstens c¢; Primzahlen darstellbar. Oder, was dasselbe besagt: Jedes x > ¢y ist als Summe von
hochstens c3 Primzahlen darstellbar. Wir nennen Schnirelmannsche Konstante S das kleinste cs3,
zu dem es ein passendes cp gibt. Also: Alle grossen x sind in hochstens S Primzahlen zerlegbar;
unendlich viele x > 1 sind nicht in S — 1 Primzahlen zerlegbar. ... Dieser Frage ist eine kiirzlich

CamblX IPOCTHIX...» [33, c. 183]. 3TO 06BsICHSET, KCTaTH, IToyeMy lIIHHpeIbMaH Hamajal Ha JIysuHa arpecCHBHee
BCeX 0CTaJbHBIX MaTeMaTHKOB.

37 Opun U3 ocHOBaTe el BMeCTE C ApnosszoMm BaseuieM sxypHasa “Acta Arithmetica” CasmoMoH JIr06esbCKAM,
1902-1941, mpeKpacHO BJIafieJl PyCCKUM 1 pedepHpoBaJl 60JIbII0e KOJIMYeCTBO PYCCKUX Pab0T TOro BpeMeHH I10 Teo-
puu urcesl. Kak CBU/IeTeIbCTBO 3II0XH, MeCTO ero rubesir KZ MatijaHek. BripodeMm, BOT [ijIs1 CPaBHEHHS TO/[bl J)KU3HU
IBYX IPYIUX INIaBHBIX IPoTaroHUCTOB: [IIHUpensMan, 1905-1938; ok, 1904-1942. Hy, uiu yIIOMSIHYTHIN B [13]
Muxawni I'enb6ke, 1904-1942. «OT BayKHBIX TOCYJaPCTBEHHBIX IIPUUUH CKOHYAJIOCh MHOTO MOJIOZBIX MY>KUHUH» —
«¥ fake HeMesuzia HA B YeM He BUHOBATa, OHa JIUIIE CeKpeTapIia. .. »

38p JaHHOM ciaydae JlaHzmay Ha 30+ jIeT cTaplile CBOMX COAaBTOPOB, ¥ Y MeHs HET HUKaKOI'0 COMHEHHU, YTO OKOH-
4YaTeJbHBIN TEeKCT HallMCaH UMEHHO HM.
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erschienene Arbeit von Herrn Romanoff [302] gewidmet. Dieser gibt an, Herr Schnirelmann
habe S < 100000 bewiesen, was sich zu S < 1104 verschirfen lasse%”.

A BOT BepCHs HCTOPHH 10 JkoBaHHH Praun’’, KoTopasi, Kak s TOHMMAal0, KOITMPOBaIach
B JJaJIbHEUIIIeM yoKe B KayeCTBe KAHOHUYeCKOM: “Le varie tappe si possono riassumere nel modo
seguente

S$ <800.000 (L. Schnirelmann, 1930),
§<2208 (N. P. Romanov, 1935),
§<71 (H. Heilbronn-E. Landau-P. Scherk, 1936).”

C TeM, 4TO, KOHEUHO, PUUUM 4YeCTHO IIpU3HAETCd, YTO B PyCCKHe paboThl He 3aIyIsafbIBall,
Tak KaKk He UMeJ K HUM foctyna: “Per notizie su questo argomento, con objezioni ai lavori
precedenti, rimandiamo il lettore alla memoria H. Heilbronn-E. Landau-P. Scherk [211] che noi
prendiamo come base, essendoci stato impossibile vedere i lavori russi”.

Ho nipu sToM camy olieHKY KOHCTaHTHI 800.000 oH He 6epeT 3 [211], e ykasaHo S < 100000,
a evrducsisiem us pedepara Jlro6ennbckoro, Hy, a gasibiie y>ke 04eBULHO, UTO IIPOU3OIILIO0. B ToM
’Ke rofy BuHorpazmoB mokaseiBaeT, 4To S < 4. Ho Torga BceM, KTO He B TeEMeE HJIKM BHUMAaTe Ib-
HO He CJIe[IWJI, BOOOIIle HEIIOHATHO, B UeM BKJIaZ, [IIHMpesbMaHa, ¥ BOSHUKAET JIeTeHAa, UTo
[THMpesbMaH OLeHUBAJ abCo/H0MHYy0 KOHCTaHTYy IITHUpesrbMaHa — X0Ts HU OJJHA W3 IIPOLIU-
THUPOBaHHBIX paboT, KpoMe pedepama llosblia, HE JaeT K ITOMY HU MaJIeHIlIero 0CHOBaHUS,
Hao00pOoT, B HUX BCIOAly TIIaTeJbHEHIINM 00pasoM IIOJUepKUBaeTC “IJjI BCeX JOCTaTOYHO
6ospIIuX”, “ogni intero abbastanza grande” u Tak faJee.

HIMeHHO B CHJTY NCUX0/102UHeCK020 HaIpsoKeHUs Meskay S < 800000 1 S < 4 y MHOTHUX, B TOM
4YciIe BeAyIHX CIIeIIMaINCTOB 10 TEOPHH UM CeJI, BOSHHUKJ/IA COOTBETCTBYIOIas UITI03HA. [ep-
BOHAYaJ/IbBHO II0 caefaM pabotr Puuuu 1 BuHorpazosa a6sall, KOTOPBIHM MOXKHO HMCTOJIKOBATh
B TaKOM J[yXe, BCTpedaeTcs fake B 0630pe Hukosag I'puropseBrua Uygakosa [101]. Crierpanu-
CTBI, KOTOpbIe peaJbHO 3aHUMaJ/IUCh aJAUTUBHOMN TeOpHel Yucel, pasyMeeTcss, MOMeHTaJIbHO
0CO3HAJIH 3TO pasin4due, 60pbba 3a apPeKTUBHU3AINI0O HavaIack I104THU cpasy [331] 1, kak oT-
MeuaeT BoH [342], a¢ppekTHBUIHPOBATh JoKa3aTeJbCTBO IIITHUpesIbMaHa 3HaAUUmMe1bHO Jierye,
4eM Zl0Ka3aTeJIbCTBO BuHOrpagosa.

Ho 800000 y>ke OBIJIM BBINYIIeHEI U3 KYBIIIMHA U HaYaJIH TPUYM$aJIbHYI0 IIPoJIrudepariio.
[IpuueM JieJ10 He OIPaHUYMIIOCH HAYYHO-IIOIYJIIPHBIMYU KHUTAMHU B TEKCTaMU 00111er0 Xapak-
Tepa. Bocriponssezy 110 3TOMY ITI0BOAY KOMUYECKUH ITacca’k U3 KHUrM HapkeBuya [265] — KcTa-
TH, e/iBa JIU He e[UHCTBeHHas cepbe3Hast paKTHuuecKas OIINOKa, KOTOPYI0 MHe YJaJIoCh Y Hero

39 Hcmop3oBamue muTepaTypHBIX dopM “habe bewiesen”, “verschirfen lasse” 03HawaeT, UTO OHH He CTABST HOJ
COMHEHUe 3TU yTBepKaeHUsa — “hétte bewiesen”, “verschérfen liefSe”; Ho 1 He mofIMCEIBAIOTCSA ITOJ HUMHU — “hat
bewisen”, “verscharfen 1413t”. OHU Hed8yCMbIC/IEHHO CHUMAIOT C Ce0s1 BCSIKYI0 OTBETCTBEHHOCTD 3a 3TH OIJeHKH, KO-
TOpasi I[eJINKOM JIEJKUT Ha UCTOUHHUKE CO00IIeHHsI. MHBIMU CJIOBaMH, OHU He YTBeP)KAAIoT, UTo [IITHupeIbMaH dpak-
THUYeCKH JoKa3aJl, 4To S < 100000. OHU yTBep>KAA0T JIUIIb, YTO, N0 €108aM PomaHosa, [IIHUpesIbMaH 3To FoKa3aJsl.
51 He 3Ha10, BCe JIM UHOSI3bIUHbIe YUTATEIN, 0COOEHHO T€, B POJHOM sI3bIKe KOTOPBIX OTCYTCTBYeT pa3Iuyure MeXXay
congiuntivo u condizionale, crioco6HBI OIIeHUTH OZOOHOr0 pojja HI0AHCHI. BoJlee TOTO, 51 COBCeM He YBepeH Jlaxke,
4TO TOT >Ke /PKoBaHHU PUUuH, B pOAHOM SI3bIKE KOTOPOTO TaK0e Pas3jMyuKe KakK pas ecThb, 06paTHI Ha 3TO BHUMaHHUe.
TeKCT MO>KeT GbITh HeIIOHATHHIM He II0TOMY, YTO OH HaIlMCaH IIJI0X0, a II0TOMY, UYTO OH HaIIMCAaH CAUWKOM XOPOIIIO.

40 JbxoBaHHM Puuun, 1904-1973. B KadecTBe ellle 0{HOTO IIEpPCOHAILHOTO TYIle YIIOMSIHY, 4To 15 mexabps 1936
roja Puyun 651 HasHaueH npodeccopoM yHHBepcuTeTa MutaHa [157, 158]. Mapko KymkaHU BCIIOMHHAaET, UTO
PUYYH KaK-TO CKa3as eMy IIPEMEePHO TaKylo ¢pasy: «OTKPHEITh KHUTY, HalledaTaHHYI0 KPacUBBIM IIPUPTOM Ha XO-
po1reit 6yMare U IIpaBUJIBHO IlepeIlIeTeHHYI0, 3TO OFHO M3 BBICIIUX YA0BOJIbLCTBUM, JOCTYIIHBIX YeJI0BeKy». Co6-
CTBEHHO, OH U C03/jaJI Ty 3aMedaTeJIbHYI0 MaTeMaTH4YecKyr 61611oTeKy Ha via Saldini 50, KOTOpyIo g yIIOMHHAaI0
B [11]. CeromHs oHa Tak U Ha3beIBaeTcs, La Biblioteca Matematica “Giovanni Ricci”, cMm. https://www.unimi.it/it/ugov/
ou-structure/biblioteca-matematica-giovanni-ricci
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3aMeTHTh: “Schnirelman used ...a bound for the number of representations of an even integer
as a sum of two primes, resulting from the application of Brun’s sieve, to deduce the existence
of a constant S < 8-10* with the property that every integer exceeding 1 is a sum of at most S
primes. ... Later work diminished Schnirelman’s bound for S:...S<2-10',...”

Biiagumup AHZIpeeBUY YCIIEHCKUM U 3eCh OpUIruHaieH. OH e[UHCTBEHHBIN 13 U3BECTHHIX
MHe aBTOPOB IHUIIleT, 4To [ITHUpesbMaH IIOJIYYUII IS § OIleHKY s < 300000, cMm. [94].

4.4. KommeHTapuian YypakoBa n Knumosa

IIpuBeny OOIIMPHBIN OTPHIBOK U3 3aMeTKH UyznakoBa U Kinumosa [103], KOTOpBIHM IT0OKa3kbI-
BaerT, Kak g8 delicmgume/ibHocmu 06CTOSIITH Jies1a ¢ TTocTogHHOM ITHupesabMaHa B 1967 roxy. Io-
CKOJIBKY 3Ta 3aMeTKa OITyOJIMKOBaHa B OJHOM M3 IJIaBHBIX COBETCKUX >KYPHAJIOB, KOTOPBIN YU-
TaJIA 6Ce MaTeMAaTHUKH, X He 6bl1a, HACKOJIBKO MHe M3BECTHO, KeM-IM00 II0CTaBJIeHa II0[ CO-
MHeHHe, MHe I0BOJIbHO CTPaHHO, YTO OIMKO0YHbIEe YTBEP KJeHUsS OTHOCUTEIbHO KOHCTaHThI
[ITHMpeIbMaHa He ObIIM HUKOIZA UCIIpaBJ/IeHsl. I Tora ke, 6y[y4y IIKOJIbHUKOM 9-T0 KJIacca,
HeO/JHOKPAaTHO CJIBIIIAJ 3TO B UCIIOJIHEHUH caMoro Uyzakosa, cM. § 7.

HTaK, BOT 3TOT OTPBIBOK: « MBI XOTUM 06paTUTh BHUMAaHMe Ha TO, YTO B y4eOHOM U Hay4HO-
TIOITYJIAPHOM JINTepaType MOBTOPSIeTCS OIIUO0YHOe YTBeP KeHIe 0THOCUTEeIbHO TaK Ha3bIBa-
€MOH IocTogHHOM [ITHUpeIbMaHa, TO eCTh HaMMeHBIIIero HaTypaJbHOI0 S TAKOTO, YTO BCAKOe
HaTypajbHOe N = Ny IpeficTaBUMO B popMe

k
N=) pi
i=1

Ime k < S, p; — IPOCThIe UUCIA.

B xuwurax [9, 29, 31, 74, 88, 92] yrBeprkmaeTcs, 4To Ny = 2, a S = 20. [Ipu aToMm fesnaeTcs
ccplIKa Ha paboTy Illanupo u Bapra [324] kak cozeprKalilyo caMbIY JIYUIITHM pe3yIbTaT OTHO-
CHUTEJIbHO S, U3BECTHBIN 10 CHUX nop‘“. OpHako B 9TOM paboTe 0OCHOBHAs TeopeMa A [324, c. 165]
dopMyIHpyeTCcs TOJBKO JJIS JOCTaTOYHO OOJIBIINX IeNbIX ... TaKMM 06pasoM UMU II0JIy4eHa
oreHKa S < 20, HO /I I0CTaTOYHO 60JbI10T0 Nj.

Jpyrue aBTOpE], paboTaBiive MeToxoM BpyHa—IllHHWpesbMaHa, BKJIKOYAas U CaMOIo
JI. I. ITHupesibMaHa, He BBHIUUCISIN 3HadeHUe Ny U 3aHUMAaJINCh TOJIBKO BBIYHUCIEHUEM S.
B [364] mosryueHo S < 18 Toxke i1 N = Nj.

A. A. ITaruH u T. A. IllenrTurnikadg (CapatoB) MeTomoM BpyHa—IITHHpebMaHa II0Ka3aanl
(B moxuaze Ha IV HayuyHOM KOHepeHIIMY MaTeMaTUYeCKUX KadeIp mefjaroruyeCKUX UHCTUTY-
ToB II0BOJDKES B 1963 T.), uT0 S < 2-10'° 119 Ny = 2. AHamuTHYeckuM MeTozoM K. T boposgkuu
[8] mmosryum, uto S < 4 mast Ny = expiexp 16,038} = 1019 Tax B JeICTBUTEJIHLHOCTH OOCTOUT
[leJIO C IIOCTOSTHHOMU S, II03TOMY He0O6X0AUMO CZeslaTh UCIIpaBJIeHUs IPH II0C/IeAYIOUX H3a-
HUSX [IepevunCcIeHHBIX BHaYasle KHUT, ITI0Ka He II0IBATCSA HOBBIE HUCCIefJOBaHUI IIOCTOIHHOMN S.»

B niponrymieHHOM QparmeHTe TekcTa UyZakoB U KIIMMOB IIpo3payHo HAMEKAIT, YTO HUKTO
U3 aBTOPOB IIUTHPOBAHHBIX YUeOHUKOB U IIOITYJ/IIPHBIX KHUT J0Ka3aTeJbCTB B paboTe [324] He
yuTaJ. Tonbko [ledTens XeHexoBUY MUXeJI0BUY cZieJiajl U3 cTaThu UynakoBa u KiimMmoBa mpa-
BIJIBHBIE BBIBOZBI U B IIONTYJIIPHOM(!) 6po1tope [75], BHIIYIIIeHHON U3aTe/IbCTBOM «3HaHUE»,

41 B Hemernkom OpUTrMHaJIle KHUTU TpocTa B 3TOM MecTe ITpaBUAbHO “Fir aile gentigend grossen n ergab sich
elementar S < 20 (Shapiro und Warga [324]) und S < 18 (Yin Wen Lin [364])”, omm6ka HIMeHHO B PyCCKOM IIepe-
BoJie. KoHeuHO, caMBbIM yIUBUTEJIBHBIM SIBJIETCS HaJU4uKe IIPIMOM OIIU6KHU B KHUTe I'etbdoHzia U JIMHHUKa [29],
a63ar rmocsie opMyJIMPOBKH TeopeMHl 6.2.1. PagyMeeTcs, IToCIeiyIolIiee J0Ka3aTeJIbCTBO BEPHO, HO B HEM He JJaeTCq
HHUKAaKOU OI[eHKH.
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TIATeILHO PasauyaeT S U s. Bo Bcex 0CcTaabHBIX HCTOUHHUKAX HETIPaBUILHBIE YTBEPIKIEHHUS
He HCIIPaBJIeHEI. B IOC/IeYIOMIX U3JaHUSIX KHUTH ByXIrTa6a MpaBUILHO GOPMYJIHPYETCS Teo-
pema IlHUpeTFMaHa, TI0C/Ie Yero TOBOPHUTCS, UTO S ¥ IITHUpesbMaHa GbLIO0 IOBOJTBLHO BEJTHKO.

4.5. OueHku ACMMNTOTUYECKOV KOHCTAHTbI UJHI/lpeJ'IbMaHa

SICHO, YTO UCTOPHUA OLIEHOK aCUMIITOTUYEeCKOM KOHCTAHTEI IITHUpebMaHa e IUTCA Ha [Ba
nepuoja: no 1937 roxa, xorga BUHOTPaoB yCTAaHOBWIL, UTO S < 4 U mocJie 3Toro. Z[o paboThl
BuHorpazgosa:

¢ S < oo, llTHMpenbpMaH, [109], 1930.

¢ § 100000, IMTrupensMmaH[?]. [ne? Korma?

* S <2208, PomaHoB, [302]*%, 1935.

¢ § <71, Xetsib6poH, JlaHay, lllepk, [211], 1936.
e S <67, k. Puuun, [297], 1937.

ITocsie pa6oThI BUHOTpaj0Ba yIyUIlleHe KOHCTaHTHI IITHUpeibMaHa 3JleMeHTapHbIMU Me-
TO/IaMU IIPEBPATUJIOCH B YHCTO CIIOPTUBHYIO JIeSITeIbHOCTE. BOT HEKOTOPEHIE ee BEXH.

¢ § <20, X. IlTartpo u K. Bapra, [324], 1950.
e S <18, Uu Ben JIuH, [364], 1958.
e S <12, KoumakoBa 1 HukoJia#t KituMos, [54], 1968.

¢ § <10, KyssameB u Yeuypo [56], 1969. BoH [342] oTMeuaeT, UTO TOT »Ke pe3yJabTaT ObLI
He3aBHCHMO I10JTy4deH B UIIJIOMHO pa6oTe XapTMyTa 3ubepTa B Map6ypre*®.

e S<6u S <5 g HeUeTHLIX unceJ, BoH, [342], 1976.

MeToz BoHa ocHOBaH Ha TeopeMe bap6aHa—/laBeHIIopTa—Xaab6epmTama’, koTopas, B
CBOIO 0Yepe[ib, SIBJILETCS IIPOCTHIM CJIe[[CTBHEM TeopeMbl 3uressi—Basbduina 1 60161100 pe-
mreTa. B aToM CMBICIIE 3TOT METO[, «3JIeEMeHTapHBIN» — HO HesQpPpeKTUBHLIN. TeM He MeHee, KaK
TO, YTO IIPU IIOMOIITY CTOJIb IIPOCTOr0 METO/A YAAIOCH TaK PAHO II0JIYIUTh Pe3yJIbTaT TaAKOH CH-
JIBI, TAK ¥ TO, HACKOJILKO 3TO JOCTH)KeHHe MaJjIo U3BEeCTHO 3a IIpefeslaMH IIPo¢peCcCHOHaIBLHOTO
4YHCJIOBOIO COOOIIIecTBa, BhI3bIBaeT KpaliHee HeJjoyMeHMe. B elicCTBUTeILHOCTH, BOH JIMIIE CO-
BCEM UYThb-UyTh He JOTSHYJI 10 TOTO, YTOOBI JOKa3aTh TOTAA JKe S < 4 [JI1 UeTHBIX YHCeJL.

4.6. OLeHKM a6CoIIOTHOV KOHCTaHTbI LUIHMpenbmaHa

SIcHO, YTO OIleHKA abGCOIOTHOM KOHCTAHTHI lI[HWpeabpMaHa IIpe/cTaBisieT co60M 3HAUU-
TeJIbHO 60JIee cepbe3HOoe IIPeAIPUsITHE, UeM OIleHKa aCUMIITOTHYeCKOH KOHCTaHTHI [ITHIpeTh-
MaHa.

42 (B moeit pabote “K ripobsieme I'osibb6axa” mMeeTCs, KpoMe OITHO0K BEIYHCIUTEIbHOIO XapaKTepa, CyIlecTBeH-
Hasl OIIM6Ka TeOpPeTHUeCKOTo XapaKTepa, COCTOSINAs B II0Ib30BaHUH JIeMMOH 0 paBHOMEPHOM, OTHOCUTEJIBHO Kk,
OIleHKe 0CTaTOYHOTI0 WieHa ...», [86, c. 39].

43 OfHaKo [J0Ka3aTeJbCTBA B 3TUX paboTax OIIMparoTcs Ha TeopeMy boMbbepu—AcKosba FiBaHOBHUYa BuHOIpa-
ZoBa. MopaJIbHO, 3TO ellje OJHO COBMeCTHOe 060011[eHHe aCUMIITOTHYeCKOI0 3aKOHAa paclIpe/je/IeHUsI IIPOCThIX U TeO0-
peMsl [lupHxJIe 0 IIPOCTHIX B apUpMeTHUeCKHUX IIporpeccusx. C OlleHKOH aCUMIITOTUKY QYHKIINY YebklllIeBa B Cpef-
HeM, a He B MHAUBHUyaJIbHBIX KJaccax, HO 3aTO JIydllle, YeM B TeopeMe 3ureji—Basbduina. C TOUKH 3peHHs TeX
IIPHJIOKEeHHUH, KOTOPBIe 3/leCh pacCMaTPUBATCS, 3TO IIOYTH TO ke camoe, 9yTo GRH. IloaToMy foKasaTesbCTBa B
3THX pab0oTax MOKHO Ha3BaTh «3jleMeHTapHBIMU» JIUIIb BeCbMa YCJIOBHO. B 1eACTBUTE/IbHOCTH, OHU HUCIIOJIb3YI0T
IIPUMEPHO TaKOM ’Ke aHaJIMTUYEeCKHI MHCTPYMEHTapHH, YTO U BCe OCTaJIbHble aHaJIUTHYeCKHe JoKa3aTeabCTBa
B yxe Xapau—J/IATTIByAA.

44 MTpuuem 6ykBambHO B popMe 1966 roga [4, 160], a He KAKOE-TO M3 IIOCTELYIOITAX YCHTEHEE!
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e § < oo, [lTHupensMaH, [107, 108], 1930.

es5<2- 1010, [ITanwuy, [Menrturikas [106], 1963.

e $<6-10° H. U. Kimos, [47], 1969.

e s <115, H. Y. KnmumoB, [TuabTai, lllentuikas, [52, 53], 1972.
¢ 5§ <159, lesyite, [163], 1973.

e s <113, KitmMoOB, [48], 1975 .

e § <65, KitmMoB, [49], 1975 .

e 5 <61, Kimumog, [50], 1975%°,

e s <55, KitumoB, [51], 1975.

e §<27,Bon, [342], 1977.

e § <26, [lesytie, [163], 1977.

e 5 <24, Yxaur—/luHr, [366], 1983.

e $<19u s <18 11d YeTHHIX umceJ1, Puseimb—BoH, [301], 1983.
e §<7 WU s <6 1 UeTHBIX unceJ1, OruBbe Pamape, [293], 1995 .

TeopeMa PaMape IIpo/I0JKAET OCTABaThCS CAMBIM TOUHBIM M3 3JIEMEHTAPHBIX Pe3y/IbTa-
ToB*®. Kak 06BIUHO, yIy4llleHHe ITOJIy9eHo 3a CUeT YCHIeHHs BCIIOMOTaTe IbHEIX Pe3yIbTaToB.
B JaHHOM CJIyJae, offHa U3 KJII0UeBhIX JIeMM COCTOsIa B ITpOBepKe TOTO, UTo IpH 1 > €57 xomu-
YEeCTBO IeJILIX MEXK/Y 1 ¥ 271 TIPE/ICTABUMBIX B BHJIe CYMMEI IBYX ITPOCTHIX HE MeHbIIIe 1/5. Bce
MIOC/IETYIOIIHE YIIYUIIIeHHS OITMPaNCh Ha aHAJIUTUUECKYI0 TEXHUKY.

¢ § < 6, Jlemiek Kanenikui, [232], 1995, ycI0BHO, 110 MOJIYJII0 TUIIOTE3bI PrMaHa.

e § < 5, Jlemmek KaHerikuii, TaM ke, 1995, yCJI0BHO, II0 MOZYJII0 TUIIOTe3bl PrUMaHa U TOTO,
4ro runoTesa l'osb6axa IIpoBepeHa /I BCceX YeTHBIX Yucesl MeHbIuX 1.405 - 1012,

e §<6 U s <5 11 HeueTHBIX uncesi, TepeHrc Tao, [332], 2012 .

¢ §<4 WU s <3 151 HEUETHBIX uncesI, XapaabJ XeabProTT, [216], 2014.

5. ACUMNTOTUYECKWUE PE3Y/IbTATbI MO HEYETHOW NPOBNEME FOJIbABAXA

B 1922-1937 roxy HeueTHasd runoTesa ['ospabaxa 6bLIa oKazaHa B aCHMIITOTHYECKOM
CMEBICJIEe. A UMEHHO, TeopeMa Xap,III/I—]II/ITTJIBy,ELa—BI/IHOI‘pa,t[OBa47 YTBEPIKAAeT, 4TO Jroboe
HaTypaJbHOEe UUCJIO, HAUUHAS C HEKOMOPO20 Mecma, IBIeTCsI CYMMOU TpeX IIPOCTHIX. UHBEIMU
CJIOBAMH, cywecmgyem TaKoe HaTypajJbHOe YHCJIO0 Mg , YTO KasK[oe 1 > Ny sABJIAETCSI CYMMOM
TPeX IPOCTHIX YHCeJL.

5.1. MeTog nponsBogawmnx GyHKLMIA

B 1922 roxy Xapay v JIMTTABYA YCTaHABIUBAIOT CIIPAaBe/IJINBOCT aCUMIIOTHUECKOM HeveT-
Ho rumnoTessl ['ob6axa B IPe/IIoIoKeHUH clIpaBeiuBocT GRH = 060001IeHHOM rumoTe-
3bI Pumana’®. Cam Xap/u olleHHMBaJI 3TOT pesyJabTaT Tak: “It is an imperfect and provisional

45 CraTost [48] omrybsimkoBaHa B 1978 rofy u, Kasayoch OB, BhIIIaZ[aeT U3 XPOHOJIOTUH. PaKTUYECKH sKe OHA ObLIa
TofaHa B )KypHAaJI B sHBape 1975, o Toro Kak nmosgBuiIack pa6bora [49] ctaTbu BoHa, /[lesyiie U IpYTUX.

46 OpHaKo 6BITO GBI HATSHKKOM YTBEpKAaTh, YTO OH ITOJIy4eH YUCTO Ha nymu II[HupeabMmaHa, Tak KaK OCHOBHAs
OIleHKa I0Ka3bIBaeTCs, BHE3AIIHO, C IIOMOIIBI0 MPU2OHOMEMPUHECKUX CYMM.

47 To, 4To B COBETCKOI JTepaType HasblBaJIoCh TeopeMoH ['oyibf6axa—BuHOrpazoBa.

48 B JeffCTBUTEILHOCTH MM OCTATOYHO 60JIee c1aGoro TIPe/II0JI0KEHMS 0 HYJIIX L-pafoB lupuxiie L(s, ), HO OHO
JI0JDKHO BBITIOTHATBCS He TOJBKO U1 (-QYHKIIUY, a AJI PSL0B C IIPOU3BOJILHBIM XapaKTepoM Iupuxiie.
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result, but it is the first serious contribution to the solution of the problem” [213]. MeTox Xapau—
JIUTT/IBY/Ia XOPOIIIO U3BECTEH U SABJISIeTCSI OCHOBOM BCEro JaJbHEMIIIero pa3sBUTHS B aHAJIUTH-
YeCKOM TeOpHUH YyHcesI. B cBoel apXeTUITMUHOM popMe OH BOCXOAHUT K JHIEPY, U MBI YrKe 00CYK-
JlaJIH eT0 OCHOBHYIO HJer0 B [12].

¢ lI3HaYa/IbHO OHU pacCcMaTpPHUBAIOT AL
f(2) :z2+z3+z5+z7+z11+...,
SIBJITIOLIIAICS IIPOU3BOJAINEN QYHKIIMEH IS XapaKTepPUCTUIeCKON QYHKITUU MHOKeCTBa IIpo-

CTHIX umnceJs. Kak X0pouIo u3BeCTHO CO BpeMeH Bﬁﬂepa, €ro $-d CTEII€Hb

o0

f@°=) rimz"

n=1

SIBJIIETCS TOT/IA IIPOU3BOIAIel QYHKITHEN 11 KOJIUYeCcTBa IIpe/iCTaBJIeHUH 1'¢(71) HaTypasb-
HOTO 4HCJIa 11 KaK CYMMBI POSHO § IIPOCTBIX YHCeJ, He 0053aTeJIbHO Pa3IMYHbIX U C YIeTOM
nopsigka. BoT, HanmpuMep, Kak HauuHaeTcs psy, [ (2)%:

f(z)2 =422+ 284227 +228 4222 +3210 42212 + 2218 4321 12215 + 4716+

4784221944220+ 2221 + 5222 16224 + ...

UYeTHag rurioTesa osbrbaxa yTBepIKAaeT, UTO Bce KO3QQUITUEHTEI 12 (71) 3TOTO psfa IIpH wem-
HbLX CTEIEeHsX 2", n = 4, oTInyHEI 0T 0. A BOT HavasIo psiza f (2)3:

f(z)3 =2%432"+328 +42° +62'% + 621 + 922 + 622 + 621 +1021° + 9210+

12217 +1228 + 1221 + 12220 + 19221 + 12222 + 21228 + 15224 + ...

PasymMmeeTcs:, 3 4eTHOU runoTessl ['onbr6axa ciefyeT, 94To gce KOaQQUITMEHTEI 13(7) 3TOT0 psifa
IIPH CTeIleHsIX z", n = 6, oTvIHYHE! 0T 0 (Ka)kIoe HeUeTHOe 1 = 7 UMeeT B m + 3 11 HEKOTO-
poro geTHOTO M =4, a 6 =2+ 2 + 2). Bosiee cinabas HedeTHad rurioTesa ['osbadaxa yTBep)KIaerT,
YTO KO3QPHUITUEHTHI I'3(7) IIPH HeUemHbLX CTeIeH X 2", n = 7, OT/IMYHEI 0T 0.

Bnpoqu, 31eCb BOSMO’KHEI BAPUAaHTEI.

» M0>KHO, HallpuMep, pacCMOTPeTh Psift
fo(z) = 1+z2+z3+z5+z7+z11+...,

SIBJITIOIIUICS IIPOU3BOAAIIEN QYHKITUEN 151 XapaKTepPUCTUIeCKOM QYHKITUHU MHOKECTBA, CO-
CTOSIIIIETO M3 IPOCTHIX YHces U HyJsd. Torma koapUIueHT fy(z)® mpu z" uHTepupeTHpyeTCcs
KaK KOJIMYeCTBO IIpe/iCTaBJIeHUH HaTypaJIbHOIo YHCJIa 7 KaK CyMMEBI He 60.1ee s IIPOCTHIX YH-
CceJI, C y4eTOM IIOPSIAKa.

o WJTH, UTO COOTBETCTBOBAJIO OBI HICXOTHOMY BOIIPOCY caMoro [oba6axa, psi
filz) = 2+ 22+ + 22+ 72 + 21! +...,

SIBJISTIOLIIATCS IIPOU3BOAAIIEN QYyHKITHEN I XapaKTeprUCTUYeCKOU GYHKITUU MHOXKECTBA, CO-
CTOSIII[ETO U3 ITPOCTHIX YHCEN U eTUHHUIIEL. Torna koadourmeHT fi(2)° 1pu z" BEIpakaeT KOJIU-
4eCTBO IIpe/ICTaBJIeHHUM HaTypaJIbHOTO YHCJIA 1 KaK CYMMEBI pOGHO S IIPOCTBIX YHCEeI U eQUHUY,.

e Wy, Kak aTo IIPONUCXOAUT B NOKa3aTeJIbCTBE ]_HHI/IPEJILMaHa, pPAx

f()l(Z)=1+Z+Z2+Z3+Z5+Z7+le+...,
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SIBJISTIOIITHECST ITPOM3BOAIIEH QYHKITHEH I XapaKTePHUCTHUECKOM QYHKITHY MHO>KeCTBA, CO-
CTOSIITETO M3 IIPOCTBIX YHICEJI, HYJIA U efuHUIBL Torma kKoaduiueHT fy1(z)° mpu z”" paBeH
KOJIMYECTBY IIpeICTaBJIeHHH HATYPaIbLHOTO YKCIa /1 KaK CYMMEI He 60./1ee S TIPOCTBIX YHCEJT
¥ eOuHUU,

5.2. Teopema Xapan—Jintrneyga

OpHako, ecId Mbl MHTEpecyeMcs He SIBHOU GOpPMYJION I KOJIMYeCTBa IIpeCTaBIeHUH,
a TOJILKO BOIIPOCOM O CYU,eCmeo8aHuUU TaKOIO IIpecTaBIeHHs, TO MOKHO BMeCTO 3M/IePOBCKOM
IIPOU3BOJAIIEN QYHKIIMU paccMaTpUBaTh KaKyo-TO IPYIYI0 GYHKIIUIO C TEMH >Ke HOMepaMu
HeHYJIEBBIX K03QQHUIIMEHTOB, KOTOPYIO IIPOIIe HU3ydaTh.

¢ 10 OGBIYHEIM B aHAJIUTHYECKOM TEOPHH YHCeJI TEXHUUEeCKUM IIpUUrHaM QaKTHIeCKHU
BMecTo psgfia f(z) Xapgu u JINTTABYZ pacCMaTpHUBAIOT P

F(z)=In@2) 22 +In3) 22 +In(5) 2° +In(7) 2’ +In(11) 2 + ...

MoTuBanye 3/iech CIy)KUT sKeJlaHHe ITepeldTH 0T CyMMHPOBAHHS 110 IIPOCTBIM YUCIAaM K CyM-
MEPOBaHHIO II0 HAaTypaJIbHBIM YKcIaM. MopabHo BEIGOD JorapudMa B KauecTBe K03dPUITH-
eHTa 06bACHAETCS, pasyMeeTcs], aCHMITOTHYEeCKHM 3aKOHOM pacupejeieHus mpoctbix™’,”’,
Kak QyHKIIHS KOMIIJIEKCHOTO apTyMeHTa z € C 3TOT PsIt CXOQUTCS IpH |z| < 1,

Kakxu PaHbIle, S-1 CTEIIEHDb 3TOr0 PAla UMeeT BHU]

F(2)*= ) Rs(m)z",
n=1

IIPUYEM Telleph
Rym)= )  In(py)...In(py),

pit..tps=n

IJie, KaK 1 BBIIIIe, CyMMa 6epeTcs 110 BCeM IIpe/iCTaBJIEHUAM 71 B BHIe CYMMEI S IIPOCTHIX. TaKUM
06pa3oM, UToOBI J0Ka3aTh, UTO 7's(71) # 0, HAM JOCTaTOYHO JT0Ka3aTh, YTO R(n) # 0. B meMicTBU-
TeJILHOCTU XapAu U JIUTTIBY/L He BEIYUCIAIOT R¢(71), @ U3y4yaroT ero aCUMIITOTUKY IIPU 11 — OO.

IIpu HeueTHOM 71 M yaeTcCs BBIIEeJIUTH IJIaBHYIO YacTh R3(n) U JokKasaTh, 4TO R3(n) pac-
TeT HPUMEPHO Kak 712, ¢ K03QOHUIIUEHTOM, KOTOPBIH OT/eJieH OT HyJIs. OfHAKO 3TO YCA08HbLil
pesyJ/IbTaT, OH 3aBUCUT OT HEKOTOPOTO IIPEeATIOI0KeHN 0 Hy X L-QyHKmi Aupuxie L(s, x) —
TO eCTh II0 CyIIIeCTBY OT HEKOTOPOI ocsiabieHHOM GopMbI 0600111eHHOM TUIT0Te3bl PuMaHa.

e ®aKTHUUYeCKH, KOHEYHO, II0CKOJIbKY Hac MHTepecyeT TOJIbKO HeobpalieHHe KaKUX-TO KO-
apdurrieHTOB B 0, 10 0OBIYHLIM B TapMOHHYECKOM aHAaJM3e TeXHUYeCKUM IIPUYNHaM OHU
BBOJSAT B KaUeCTBe JJOIIOJIHUTEIbHOI0 KO3QQUITMEHTa C2AANCUSAOWYH0 PYHKUUI, OBICTPO YOBI-
BAaIOIIYI0 Ha 6@CKOHEUHOCTH, YTO-HUOYAL THIIA [ — e~ . Xeab¢rorr [215, 218] 04eHb ITOHATHO
00BSACHSAET, B YEM COCTOUT OCHOBHAS TPYAHOCTD IIOJYUEeHUS XOPOIINX aCUMIITOTUK Ha IIyTH
Xappu—IJ/IuTTABYZA. JJI1 3TOr0 HaM HY>KHBI CIJIa)KHUBaloIe QyHKIIUY, KOTOPhle CAaMU 0UeHb

49 TexHuuecku 3TV IPUIMHBI 04€BHHBI KAKIOMY, KTO BHJIEJ J0KA3aTeIbCTBO dCHMIITOTHYECKOTO0 3aKOHA PacIpe-
ZleJIeHHsI IIPOCTHIX MM TeOpeMbl JIUpHUXJIe 0 IIPOCTHIX B apudMeTHIeCKOH Nporpeccuy. KirroueBble I0Ba 3/[eCh —
dyHxiusa Yeopimena y 1 GopmyJia 4y JorapuMUdecKor Ipou3BogHOM L-QyHKIMHU JJupuxie. B TepMuHaxX QyHK-
1M 7T aCUMIITOTHYEeCKUY 3aKOH pacIpe/ieJleHUs IIPOCTHIX BhIpaXkaeTcsd Kak 71 (x) ~ x/In(x), Ho B TepMUHax QyHK-
nuu Yeb6bIlIeBa ¥ OH 03Ha4aeT IIPOCTO, UTO ¥ (X) ~ X, UYTO He TOJIBKO BBIIVIIAUT IIPOIIle, HO U IIpaBHJIbHEE HIeHHO.
3ameHa f Ha F B pa6ore Xapau—J/IuTmiByza [201] Ipou3BOAUTCS POBHO II0 TeM JKe IIPUUYHHAM.

50 Pran Bapzpu chopmyarpoBalt [339] 3TOT IpUHIUI caeAyromuM o6pasoM: “the primes should be counted using
their logarithms” u “you should consider primes and prime powers together”. BmecTe /iBe 3TH MaKCHUMBI CJIy>KaT
onpeesneHreM ¢pyHKIuH ¢oH MaHroasaTa A.
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OBICTPO YOBIBAIOT IIPH  — OO U JIJIT KOTOPHIX Pe3yIbTaT IPUMeHEHUs K HUM ITpeo6pa3oBaHUs
dyphe (B JaHHOM ciydae IIpeobpasoBaHUs MeJsiHa) TakyKe 04eHb GBICTPO yObIBaeT. Kak 13-
BECTHO, IPUHIIAII HEONIPELEIEHHOCTH YTBEP)KIAET POBHO TO, UTO TAKUX QYHKITUU HE CYIIe-
CTBYeT. II09TOMY IIPHUXOIUTCS UATH Ha KOMITPOMHUCCHL

CTOUT YyIIOMAHYTH, UTO B 1937 roay Ha nyTH Xapau—J/AuTtmisyga Teomop IcTtepMaH [177]
JloKasaJl CJIeAYIIUU 6e3yC/108Hbli Pe3yabTaT: JII000€e LO0CTaTOYHO 60JIbIIIOe HeYeTHOe HaTy-
paJIbHOE YK CJIO IIPe/ICTaBUMO B BUJIE p1 + P2 + P3P4. ITOT aHAJIOT pesyibTaTa YsHb [PKUHKYHA
JUI1 HeueTHOU ITpobsieMsl ['osib16axa HECOMHEHHO ObLI ObI 3HAUUTEJILHO 60JIee M3BECTEH, ec-
Ji1 651 B TOM >Ke 1937 rofly BUHOIpa/{0B He pellnI II0JTHOCThI0 HeYeTHYI0 IIpo6seMy l'obg6axa
B aCUMIITOTUYECKOM CMBICJIE. ITO, HECOMHEHHO, OTPOMHBIH IIPOrpecc I10 CPaBHEHUIO C IIPeJIbI-
gymuMu paboraMu. KpoMe cob6cTBeHHO MeToa XapAu—J/IUTTIBYAA, ICTepMaH HCII0Ib30Bal
HEeKOTOpBIe paHHUe 3jleMeHTapHble pe3yIbTaThl BUHOrpasoBa U TeopeMy 3uressi—Basbouina.
AriocTepHOpH yTBEePKAaeTcs, YToO BUHOIpa 0B M02 0KA3aTh 3TOT pe3yJIbTaT B 1934 MeTogaMu
paboTsl [348].

5.3. Teopema BuHorpapoBa

B 1937 rogy BuHOrpazoBs cyMes IPUMEHUTH CBOK TEXHOJIOTHIO OIleHKU TPUTOHOMeTpuye-
CKUX CyMM [JId l0Ka3aTeJIbCTBa HeUeTHOM THIT0Te3bl ['01bi6axa B aCUMIITOTUYECKOM CMEICIIE.
MopaavHo ocHOBHas Hjiesl 3[ieCh TaKasi ke, KaK B ero paboTax 110 Iipo6sieMe BapuHra. A UMeHHO,
paccMoTpeTh BMecTO GOpMabHOTO CTEIIEHHOTO Psifia MHO20U.1eH

n@) =22 +2+22+...+ 2",
e P — HauboJiblllee IIPOCTOe, He IpeBocxofsiiee N. Kak U paHbIlle, -1 CTelleHb 3TOT0 MHO-
ro4sjeHa

n@ =Y rNmz"
n=1

HMeeT CJIeyIOLil CMBICI: rﬁv (n) — KOJIMYeCTBO IIpPe/CTaBJIeHUN 71 B BUJle CYMMEBI IIPOCTBIX
yuces p < N B KOJIMUeCTBe < s INTYK. Kak ¥ paHbIlle, J0Ka3aTeJbCTBO TUIIOTe3bI ['obr6axa
CBOJUTCS K TOMY, UTO er(N) # 0 wu rSJ.V(N) #0.

daKkTUYeCKU, KOHeYHO, BUHOrpaioB paboTaeT He C MHOTOWIEHAaMH, a C KOHEUHBIMU JKCIIO-
HeHITHAJIbHBIMU (WY, KaK OH CaM X Ha3bIBAaeT, “TPUTOHOMETPUYECKUMH”) CYMMaMH BH/Ia

Sy = Z eZmap,
p=N

I7e p mpoberaeT Bee mpocThie yucita < N. Kak 06bI9HO,

s N 2nian
Sy = Z rg (n)e R
n<sN

e N (n) ©MeeT TOT JKe CMBICJT, UTO U BhIITe. C TOUKH 3peHUs TeopHy XapAu—J/IUTTIBY/Ia, 3TO
NPUMEPHO TO >Ke caMOe, YTO [IeJIal0T OHU, HO TOJIBKO Tellepb BMeCTO 6eCKOHeUHO AU PpepeHIU-
pyeMoi crakuBaroliiedt QyHKITUHM UCII0JIb3yeTCsl OpyTajabHas oTceuka (= troncature brutale)
II0CPeICTBOM CTyIIeHUaTOM QYHKITUHM TUIIa QyHKIINY XeBUcana.

BHelllHe cuTyanus II0X0>Ka Ha CUTYaI[HIo B IIpobJieMe BapuHra, HO Tellepb HY>KHO HayYUTh-
Cs1 OIIeHMBATh 3KCIIOHEHITHATbHbIe CYMMEBI I10 IIPOCTHIM, YTO HAMHOTO cJI0>KHee. U 31eck BuHo-
IPafioBy yjaeTcs IIpUAyMaTh BTOPYIO KJIHYEBYIO HIE0 — «CIJIa’KUBaHUe» JUUIS 3aMeHbI CYMM
10 IIPOCTHIM CyMMaMH II0 II0C/IeIoBaTeIbHbBIM HaTypaJIbHbIM YHCIaM.
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OCHOBHOI IIpHEeM COCTOUT B TOM, YTOOBI BEIPAa3UTh XapaKTepPUCTUYECKYI0 QYHKIIUI0 MHO-
JKeCTBa IIPOCTHIX KaK JIMHEMHYI0 KOMOHHAIWIO CBEePTOK /lUpHXje U3BEeCTHBIX apudMeTHYe-
CKUX QYHKIWI. MOpaJIbHO apXeTUIIMYHBIM TOKIECTBOM TaKOI0 BH/a SIBJISIETCS IIPUMeHeHHe
dopMmybl obpareHus Mebuyca /yid BeIpakeHUs QyHKITUU GoH MaHToJIb/ja yepe3 Jorapudm,
A = 11 % log, Ho, KOHeYHO, 37leCh HaM HY>KHEI KaKHe-T0 4yTh 60Jlee H30IpeHHbIe TOXKIecTBa’ .

SIcHo, 4TO, KaK Bce IIOf0OHBIE UJleH, CITIaKUBaHKe paboTaeT TeM JIydllle, 4eM C 60JIbIINM
KOJIMYEeCTBOM IIepeMeHHBIX MBI HMeeM [JieJI0. B 4aCcTHOCTH, TeXHHUYECKH CIVIa)KMBaHUE B Tep-
HapHEIX 3a/ia¥ax paboTaeT eopasdo ydille, 4eM B 6LTHapPHBIX.

Ha atoMm niytu B 1937 BUHOIpaZi0BY yAAeTCsa CHATE B IIepBOM TeopeMe Xapau—J/IUTTIBY/a
3aBHCHMOCTBH OT THIIOTe3bI PMaHa M, TeM CaMBbIM, IIOJTHOCTBIO PEIIUTh ACUMNMOMUUECKYH0
TepHapHYI0 11pobseMy 'osbr6axa, TO eCTh JOKa3aTh, YTO BCSIKOe 00CMAMOUYHO 60buUloe HaTy-
pajIbHOE YHCJIO IBJISETCI CYMMOM TpeX IIPOCTBIX — TO, UYTO B COBETCKOM JIMTepaType HasbIBa-
JIoch TeopeMo 'onb6axa—BuHOrpasoBa.

5.4. Pewumn nn BuHorpagos npo6nemy lonbabaxa?

B coBeTCKOe BpeMs OBLJIO IPUHSTO YTBEP)KAaTh, UTO HEUETHYIO IIpobsemy losbrbaxa pe-
vt Busorpazos B 1937 rogy. 1151 3TOT0, KOHEYHO, IIPUXOIUIIOCH IIPSIMO $aabCcuUITMPOBATh
$opMyIUpPOBKY IIpo6sieMsl ['osib16axa, YTo U CTANI0 CUCMeMamu4ecKu IIPpOUCXOIUTh, HAUNHas
npuMepHO ¢ 1947 roga — H, y>Ke coBceM 6e33acTeHUYHUBO, ¢ 1951 roma. B 1937 roxy Bce enfe 6bI-
JIX B KypcCe TOI0, UYTO UIMEHHO cIipaiinBasiy ['onba6ax v Jiaep. ITy HCTOPUYECKYI0 aHOMAJIHIO
nopobHOo 06CcyXaaeT YermeHCKHUU B [93].

Bot, HanpuMep, yTo nuileT 'enbGoHA: «B Teopuu umcesn Haubosiee KpyIlHbIe U 6J1eCTs-
Iye pesysbTaThl, IIOJAy4YeHHbIe 3a IIOC/AeSHHe TPHUALATh JIeT, IIPUHA/Ie)KaT, HeCOMHEHHO,
N.M.BHHOTpaJOBY....JTOT >Ke IIIy60KUH MeTox mo3BoyisI . M.BuHOTrpagoBy
[69] mokasaTh, YTO BCSIKOE HEUETHOE ITesI0€ YKCJIO IIPeCTaBIIIeTCsI B BUIE CYMMBI TPEX IIpO-
CTBIX YMCeJI, U PellIUTh TeM CaMbIM 3HaMeHUTYIO0 I1pobyieMy l'osnbpbaxa. ...Toapgbax B 1742 .
BBICKa3aJI IIPeJII0JI0KeHHE, UTO BCIKOe 00CMAamo4Ho 60/1buUioe HEYETHOE YHCI0 MOXKET OBITh
IIpeJiCTaBJIeHO B BUJle CYMMBI TPEX IIPOCTHIX HEUETHHIX CaraeMbIX. Bce IIONBITKY oKas3aTh
3TO IIpefIIosoXKeHHe 0 pabor . M.BH HoOTrpa Lo Ba ObLIN 6e3ycrentHsl. JJIO60IIBITHO
OTMETHUTH, YTO XapAu U JIUTIbBYAY, KOTOpBIE II0JIb30BAJHCHh METOLOM OCOOBIX PSANOB, IIO-
CIY>KUBIIMM KM JUIS [OKasaTeJabCTBa TeopeMbl ['MibbepTa—BapuHra, yajaoch IIOCTPOUTh
[I0OKa3aTeJbCTBO I IIpefriosiokeHus [osbrbaxa, HO 9TO [0Ka3aTeJlbCTBO OIMpaeTcs Ha
IIPaBUJIBHOCTH TaK HasblBaeMOM 0600111EHHOM TUIT0Te3bl PMaHa B TeOpUHU L-psa/ioB, KOTopast
U 10 CETOMHSIITHETO0 THS elré He AoKa3aHa» [28], ¢. 52-53.

A Bor, y11 pasHooo6pasusi, MappKaHUIIBUIIN: «B ToM >xe 1937 rogy U. M. BunorpazioB He
TOJIBKO PelIy 3HaMeHUTYI0 Ipo6seMy l'osb6axa 0 IpefcTaBUMOCTH BCIKOTO 0OCMAMOYHO
601bwoeo HeuéTHOro N B BUzie N = p1 + p2 + p3, The pi1, P2, P3 — IIPOCTHIe, HO U ...» [73].

Ho, KoHeuHO, BCeX IIpeB30I1JIa aHOHUMHas «l00MIeliHasi KOMUCCHsI», CO3aHHad LI IIpas/-
HoBaHU4 60-1eTus BaHa MaTtBeeBuua: «. M. BUHOTpaZloBBIM OBLI CO37[aH OY€Hb 0OIIUM, TIIy-
60KHHI U BeCcbMa IUIOZ0TBOPHBIM MeTO/ B aHAJIUTUYEeCKOM TeOPHUH YHCeJl, CUJIy KOTOporo BaH
MatBeeBUY OJIeCTsIle IIPOAEMOHCTPUPOBAJI, PEIIUB ITUM METO0M CTOSIBIIYIO HepelleHHOH

51 CoBpeMeHHEIM BOILTOIEHIEM OCHOBHOI HieH BUHOIpaj[oBa SB/ISETCS TOXKAECTBO BoHa [344], B KOTOpOM (-
TYPUPYIOT OTCeuKH GYHKIMY ¢poH MaHrosbaTa 1 Mebuyca U KOTOpoe CTajo fie GaKTo CTaH/LapTOM COBPeMEHHOI0
H3JI0’KeHHs paboThl BuHOrpagoBa. OgHAaKO B IeHACTBUTEJIBHOCTH B faJbHeHIeM 651710 OTKPBITO MHOTO TOKIECTB
TaKOro THUIIa 60JIee BHICOKOM CTelleHH, KOTOphIe UCII0JIb3YI0TC, HallpIMep, BO BCeX «3jleMeHTapHbIX» foKa3aTesIb-
CTBaX aCHMIITOTHYECKOTO 3aKOHA pacIpefie/IeHHsI IIPOCTHIX, HAUWHas ¢ paboT Cenbbepra, Ipzemnia u boM6bepH.
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crosteTus1 IpobiieMy loba6axa. [ombr6ax B 1742 1. BRICKa3aJsI OPEI0I0KeHIe, YTO BCIKOe 00-
cmamoy4Ho 60/1bUL0e HeUeTHOE YK CJIO MOJKeT OBITh IIpe/ICTaBJIeHO CYMMOM TpeX IIPOCTHIX Y-
ceJ. Bce MOMBITKYU KPYIHEUIIIMX MaTeMaTUKOB PEIUTh 3Ty IIpobsieMy fo 1937 r., Korma oHa
6pL1a perreHa . M. BUHOTpaloBbIM, OKaHUHUBAINUChH HeygadaMu» [77].

3ameuy, uTo caMm MBaH MaTBeeBHY ObLI B KypCe TOT0, KAK IMEeHHO BO3HHKJIA IIpobiiema
Tosppbaxa U B UeM OHa cocTosiia: «B 1742 1. u3 nepenucku ['osbpadaxa ¢ iijlepoM BO3HUKIIA
“rrpobsiema l'ostb6axa”, IpeiCTaBIISIIOIIAS COO0I0 TUIIOTE3Y, COIVIACHO KOTOPOM 8CSAKOE YEeTHOE
4HCJI0, He MeHbIIIee IIECTH, eCTh CyMMa [IBYX HeUeTHBIX IIPOCTHIX uncesl (0MHapHas mpobJie-
ma l'osibibaxa), a 6csikoe HedeTHOe YHCJIO0, He MeHbIllee [eBATH, eCTb CyMMa TpeX HeueTHBIX
IIPOCTHIX UHceJI (TepHapHas IpobseMa 'onbabaxa)» [26].

B upe3BBIUallHO UHTEPECHOU U B IPYTUX OTHOIIEHUIX cTaThe Kapairy6s! [41] BociipousBo-
IUTCS pUCYHOK BuHOTpazoBa Ha Temy “die reine und angewandte Goldbachsche Vermutung”.
TeXHUYeCKH KaK XYJ0KHUK BHHOIpaz0B, KOHEUHO He NOTATHUBaeT 10 Bacu JIOJKKKMHA U CBOIO
poisb B pemreHnu npobiemsl ['osbabaxa HeCKOJIBKO IpeyBesndnBaeT. Ho moaxonbsl Xapau
u lIIHupensMaHa K mpobseMe Foba6axa ero pUCyHOK CpaBHUBAET JOBOJIBHO TOYHO.

UynakoB cunTas paboTy BHHOrpazoBa 8b10arouumcs npoosuiceHueM B HalIpaBJIeHUH IIPO-
6sieMbl T'osib10axa, HO He ee pellleHHeM. BoT, HarmpuMep, YTO OH ITHIIIET B cBoeM 0630pe: «Henas-
HO COBeTCKas MaTeMaTHKa IIpasfHoBaJja CBOI KpPyIHYH II06eny — akazeMuky M. M. Buno-
IpafioBy YZaJ0Ch NOYMU II0JHOCTHI0 PEIINUTE CTapyI0 U 3HaMeHUTYI0 IIpo6sieMy — IIpobyieMy
Tonbabaxar. U uyTh manee: «Pabora BuHOTpamoBa, 6e3 COMHEHUS, IBISAETCSI CAMbIM KPYITHBIM
1I1aTOM BIIepe[l B pellleHUU IpobseMsl ['osba6axa. Co BpeMeHH OITyOJIMKOBAaHUS 3TOM paboThl
MO>KHO CUYMTATh, UYTO IIOJTHOE pellleHue IpobJsieMbl 'osboaxa yKe He 3a copamu» [100]. He us-
MEHWJI OH 3Ty TOUKY 3peHUsa U B 1950-e 1 1960-e rofbl.

5.5. 3pdexTUBU3aLUA AoKas3aTenbCcTBa BuHorpagosa

IlepBoe /T0Ka3aTeJIbLCTBO BHHOTpA/I0Ba He TOJIBLKO He perrtajo mpo6iemy Tosbabaxa, HO U
B00O6IIle He 6610 3QYEKTUBHEIM, TO €CTh He II03BOJISJIO AATh HUKAKOU OIleHKHU Toro Mecta C,
HayHHasi ¢ KOTOPOTo Ka’k/[oe YUCJI0 eCTh CyMMa TPeX MPOCTHIX.

BoT uTO, HallpuMep, IUIIET II0 3TOMY IIOBOAY B cBoeM 0630pe UynakoB: «/[pyroif Bo-
IPOC, KOTOPBIM B 9TOM IpobJjieMe CTOHUT Ha OYepeny [HS, — 3TO YHCJIEHHBIN IIO[CYeT TOM
TpaHUIlBl, HaUWHAsA C KOTOPOH a, 3aBefoMO OTJINYHO OT HyJsA. TpPyAHOCTU 3[eCh CBSI3aHBI
C BBIIIEYIIOMSIHY THIMU ITp0o6sieMaMH pacipeziesleHUs IIPOCThIX UKces B apudMeTHUeCKUX IIPo-
rpeccydax: TaM BCTPeYaroTcd JoKasaTeJbCcTBAa “HeapPeKTHBHOI0” XxapaKTepa, TO eCTh TaKHe,
KOTOpBIe He cofiepyKaT yKasaHUsd Ha CII0COOBI YHMCJIEHHOTO pacdyeTa BCTPEUAKITHUXCI B HUX
IIOCTOSIHHEBIX» [100].

Jl0BOJILHO 4YaCTO BCTpeyaeTcsl YIIOMHHaHMWE, UYTO [0Ka3aTeJbCTBO BHHOTpasoBa OBLIO
3¢ $eKTUBHU3NPOBAHO TOIAA JKe, B 1939, B [HeoIIyO6JIMKOBAaHHOM] KaHAUIATCKOM AHCCepTaliiu
ero yueHuka boposguHa®’. BoT, HammpuMep, IpuMeuaHHe AHfpess Hukosaesuua Kosmoro-
poBa B kuHure KypaHTa u Po66mHca: «HeadPeKTUBHBIM XapaKTep TeopeMbl BHUHOTpasoBa
ycTrpaHeH B 1939 r. K. I BoposguHEBIM, II0Ka3aBIIUM, YTO B BHUfe (*) IIpeacTaBUMO Jr060e

HeyeTHOe n > C = eee‘“’%; B 1956 I. eMy >Ke yaJI0Ch CHU3UTD 3Ty OIleHKY 10 C = e KoHeuHoO,
yMeHbIIleHHe KOHCTaHThI C 10 pasyMHBIX IIpefiesIoB II03BOJIUJIO OB PEIIUTh TUIIOTe3y O IIpej-
CTaBUMOCTH B Bujie (*) HeUeTHHIX 11, 6 < n < C, — B TeM CaMBbIM JIF060T0 HEUeTHOTO0 11 > 6 —
II0CPeiCTBOM IIPSAMOM BBIUUCIUTEIEHOU IIPOBEPKU».

HBIX HCTOUYHHKAX 51 BUZEJI H JIb TUX HalIUCAaHUH eT! MIIHH: WH, UH, ...
52 B pas CTO a eJI HECKOJIBKO aruca ero da Boposgk: Bopox3s
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VcneHckuii B [93, 94] mpHUBOAUT paciiudpoBKy MHUITUAI0B — KOHCTaHTHH [pUTOphEBUY
Boposauu>>. Uygakos u Kiaumos [103] (4 B manabHeimeM Kacumos [43]), KoTopsle, Ka3aaoch 65l
[IOJDKHEBI 3HATH JIy4Ille, [IOCKOJIBbKY CaMHU HeIIOCPeACTBEHHO 3TUM 3aHUMaIUCh, muimyT K. I. Bo-
pos,z;KHH54 U CCBIIAIOTCA Ha TPyAeI BcecorosHoro MateMatudeckoro Cee3zma 1956 roga, comep-
JKamue oreHKy C = eem‘m, 0JIHAaKO0, HACKOJIbKO MHe H3BECTHO, J0Ka3aTeJIbCTBO 3TOT0 Pe3yJib-
TaTa TakyKe He OBLIIO OITyOJIMKOBAHO, UTO BEI3BIBAET YoKe Cepbe3Hble BOIIPOCHL

Sl He CMOT HaWTH HUKAKUX ITyOJIUKAaIIUK TOr0 BpeMeHH, COleprKalliiX II0400HbIN pe3yabTar.
3mech MOKeT 6BITh MHOTO pa3HbIX 00bICHEHUM. Bo3MOYKHO, Takas 3¢ peKTUBU3aIUA JeUCTBU-
TeJIbHO 6bljla TOIZA II0JIydeHa, HO He OIIyOJIMKOBaHa I10 YCI0BUAM IIpeBOEHHOTO0 U BOEHHOTO
BpeMeHH. Bo3MO’KHO, OHa cofieprKaslach B AYCCepTaliiHy, e IT03Hee 6blyIa 06Hapy KeHa OIIu6-
Ka. Bo3MO0>kHO, cpasy 651710 0CO3HAHO, YTO OL[€HKY MO’KHO 3HAYUTEJIbHO YIYUIIUTh. BO3MOJKHO,
K 1941 craJio sicHO, uTo 3G QeKTUBU3AITHIO CJIeAyeT IIPOBOAUTE II0-APYyTOMY. BO3M0O>KHO, KTO-TO
U3 BOXK/IeH 110 KaKMM-TO IIpUYHUHAM OBLI IIPOTUB IIy6/IMKAIlNY 3TUX Pe3yabTaToB. Hampumep,
4TOOBI He II0fUePKUBATh HedpPeKTUBHBIN XapaKTep UCXOLHOTro pe3ysbTaTa. Kak 651 TO HU O6BI-
JIO, 3arajKa 0CTaeTcsd: «d KTO KOTO II0J] HOTOTh, ¥ KTO KOT0 3a JIOKOTb — 006 3TOM 3HaeT TOJIb-
KO ofi3eMHBIM MoccoBeT». UT0OBI y3HATh, YTO UME@HHO IPOU30III0, HE00X0AMMO ob6palleHue
K apX¥BaM U Cepbe3HOe UCTOPUUYECKOe HUCCIIelOBaHue.

B sr060M cirydae, [oKasaTeabCTBO MapKkaHUIIBUIIU [257] 1941 rofa daKTUUeCKHU MOIJIO
OBI OBITH 3aIIMCaHO KakK 3QPeKTUBHOE — XOTS yIUBUTEIHHBIM 00pa3oM OH caM 06 3TOM HUYETO
He TOBOPUT. A B 1947 roxy UynakoB oIty6sirKoBasl 3¢deKTUBHOE J0Ka3aTeJabCTBO [331]. Pasy-
MeeTcd, JoKa3aTeJbCTBO B KHHUTe BuHorpazosa [26] yxe a9 deKTHUBHO, XOTS BCe eIlle He IaeT
SIBHOU OIleHKU. ®aKTHUYeCKUe OIleHKU 00Cy>KIatoTcsd B § 8.

6. ACAMNTOTUYECKWE PE3Y/IbTATbI MO YETHOW NPOBNEME rO/1IbABAXA

B oTHOIIeHWH YeTHOM ITpo6sieMsbl ['osib6axa MBI CerofHs IIPO0/DKaeM HaXO0AUTHCS IIpH-
MEpHO B TOM JKe MeCTe, I7le HaXOJU/INCh UCCIeJOBaHU 110 HeUueTHOH Ipo6iieme I'osib6axa 1o
1937 ropa. bosee TOro, OAMH U3 ABYX PEKOPAHBIX pe3yJIbTaTOB — TeopeMa UymakoBa—BaH Jiep
Kopriyra—3cTepMaHa 6bl1a oKasaHa B 1937 roxy. BTopoli peKOp/iHbIH pe3ybTaT — TeopeMa
Ysnub [pKUH>KyHa — ObLT onyb6aukosaH B 1973 roxy.

6.1. Teopema UyaakoBa—BaH aep Kopnyra—3cTepmaHa

YerHad runoresa ['osbg6axa He foKasaHa fake B aCUMIITOTHYECKOM CMBbIcie. OfHaKoO Tpe-
Ths TeopeMa Xapau—J/IUTTIBYZa yTBepP KAaia, BCe ellfe 110 MOAYJIF0 0606IeHHOM TUIIoTe3k Pu-
MaHa, 4YTO noUmu 6ce YeTHLIE 1 IBJIAI0TCSI CYMMaMH [IBYX IIPOCTBIX UHCeJI.

B ToM >xe 1937 rofry 3TOT YCJIOBHBIU pesysIbTaT OBLI IpeBpalileH B 6€3yC/108Hbli. A UMEHHO,
Teopema UygakoBa—BaH fiep KopryTa—3cTepmana [98, 152, 181]°° yTBep KaaeT, 4To noumu 6ce
B CMBICJIe HATYPaJIbHOM IVIOTHOCTH YeTHEIE 71 IBJIAKOTCA CYMMaMHU [BYX IIPOCTBIX YHCeJL.

53 OueBUJHO, 3TO He MOKeT ObITh KoOHCTaHTUH BacuiabeBUY BOpo3uH, KOTOPHIM 3aIlTUTHII KaHAULATCKYIO JIHC-
cepranuio B 1962 roxy.

54p o63ope bpeguxuna K. B. Bopo3aKuH. ..

55 NTaBup BéproH [132] mpunuceiBaeT TeopeMy UyakoBa—BaH Jiep Kopriyra—3cTepMaHa /iuuHo ToBapuily Bany
MatBeeBuuy BunorpagoBy: “Vinogradov showed that if A(x) is the number of even integers n < x that are not the
sum of two primes, then limy_.oc A(x)/x = 0. This allows us to say that “almost all” even integers satisfy the conjecture.
As Edmund Landau so aptly put it, “The Goldbach conjecture is false for at most 0% of all even integers; this at most
0% does not exclude, of course, the possibility that there are infinitely many exceptions.””. To ecTb He «MeTOZ,0M
BuHOIpazoBa» UK YTO-TO B TAKOM JiyXe, a « BHHOIpazoB JoKasal».

JdTa muTaTa 6yKea/bHO BOCIIpOM3BeZieHa B cTaThe Caziexa HasapmoHasu [268], cienpaabHO ITOCBAIEHHON UCmo-
puu tipo6sieM JlaHjay. TaM aTOT pe3yJIbTaT TOKe IIPUITKCHIBaeTCs IMYHO FIBaHy MaTBeeBU4y BuHOrpaoBy. [IpryeM
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O6patuTe BHHIMaHUe, 4YTO B TO BpeMsd KakK B TeopeMe Xapau—J/IuTTIByfa—BHUHOIpazoBa
noyTn BCe O3HavaeT BCe, KpOMe KOHEYHOIO YK CJIa, B TeopeMe UynakoBa—BaH fep Koprnyra—
JdcTepMaHa MoyTU BCe MCIIOJIb3yeTcd B ropasno 6osee craboM CMBICIE — BCe, KPOMe MHOKe-
CTBa IVIOTHOCTH 0.

PasymMmeeTcs, CIeLyIOIIHUMA BOIIPOC TeIIePh COCTOUT B TOM, HACKOJIBbKO BEJIMKO MHOKEeCTBO
UCKJIIOUUTEJILHBIX UeTHBIX YHCeJI, He IIPeCTaBUMBIX B BH/le CYMMEBI IBYX IIPOCTHIX. IlepBOHa-
YaJIbHadA OIjeHKa UyzakoBa—BaH Jiep Koplryra—3cTepMaHa COCTOsJIa B TOM, YTO KOJIMYECTBO
HUCKJTIOYUTETHLHBIX YHCEJT, He IIPEBOCXO/ISINIUX X, PACTET He GhICTpee, ueM X/ In(x)?, nyis 1106020
¢uxcrpoBaHHOTO a > 0.

[To3>xe 6BLIM IIOJTy4eHEI TOpa3zo 6oJjiee TOUHEIE OIleHKH. B wacTHOCTH, B 1975 rogy Xbio
MonTroMepu u PobepT BoH [263] 1T0Kasasiy, 4To AJIs [OCTATOUHO GOJIBINUX X KOJIMYECTBO UC-
K/IIOUUTeILHBIX YHCeJI, He IIPeBOCXOJSIINX X, pacTeT He 6BICTpee, 4eM x' ™% 1y Hekomopozo
¢uxcupoBaHHoro a > 0. B 1980 roxy YsnHb /LKUHKYH U IlaHb UaHzoHTr [141] mokasaiu, 4To
B KayecTBe a4 3/1eCb MOKHO B3ATh a = 0,01, ¢ TeX 1op 3Ta oIfeHKa MHOTOKPAaTHO yJIy4Illagack.

BocripousBeny 6€3 KOMMeHTapHeB II0cIefHU ab3a1r] KHUTru Hukostas ['puropreBuya Yyzaa-
KOBa: «UTO0 KacaeTCs CTapOoi TUII0Te3kl JMjIepa 0 TOM, 4TO V(x) = 0, TO eCTh YTO BCAKOE YeTHOe
YHCJI0 paBHO CyMMe IBYX IIPOCTHIX, TO B HACTOsIee BpeMs He M3BeCTHHI IIyTH OIIpaBIaHUus
3TOM ruroressl. Hao60poT, HeKOTOPEIe paKThI BBISHIBAIOT OIlaCeHUe, UTO OHA He 0TBevaeT Jlel-
CTBUTEJIBHOCTH (cM. JINHHUK, [62]). UcTopuio Bopoca cM. Yyzmakos [100].», cm. [101].

6.2. Pe3synbTaThl NONYYEHHbIE METOAOM peLleTa

B oTsiuMe OT JOBOEHHBIX Pe3yJbTaTOB II0 HeueTHOM IIpobseMe Tosbab6axa Bce IIOCIEBO-
eHHBIe pe3yJIbTaThl 110 YeTHOH IIpo6sieMe 'oib/j6axa yUUTHIBAIOT IIpe/iyIosKeHHbIe JINHHUKOM,
Cesb6eproM u BoMGbepy BapHaHTHI G0JIBIIOTO pelreTa. MOpaJbHO OTJIMYHE COCTOUT B TOM,
YTO Tellepb KOJIMYeCTBO BEIUEPKHUBAeMbIX KJIaCCOB 3aBUCHUT OT p, HO eCTh U IpyTHe BaKHbIe
TeXHUYECKHe OTJIMYMS, KOTOPHIE IeJIaloT 60JIbIoe perteTo MHOTO 60siee 3G PeKTHBHEIM, YeM
petreto BpyHa. C uCII0/Ib30BaHUEM 3TUX METO/IOB GblIa /J0KazaHa IIpe/ICTaBUMOCTD J060T0
docmamouHo 60.16Ul020 HaTypaIbHOIO YUCJIA B CJIeAYIOIEM BUIE.

o p+pi-...  Pr, VI KaKoro-To k, Ambdpen Pernw, [81, 82], 1947-1948°°,
* p1p2p3 + papspe, Akuiio Toracu u Cabypo Vuusama, [335], 1964.

e p1+ p2p3paps WK p1 P2 + P3paps, Cabypo Vumsama, [336], 1964.

* p1pP2 + p3paps, Ackosbn ViBanHoBMY BuHOTpamos, [17, 18], 1964.

o 1+ p2p3p4ps, Mapk Bopucosuy Bap6an®’, [3], 1963, 1, HesaBucuMoO, [IaHb UsHIOHT, [274,
275], 1963 (cM. o aToMy IT0BOAY 0630p [4]); Muitoko Yuusama u Cabypo Yuusama [338], 1964.

e p1 + p2p3ps, Anexcagap Anonbdosud Byximrab, [10], 1965. C ZpyTroi CTOPOHEBL, ACKOJIB],
ViBaHoBuY BuHoOTpanmos, [19], 1965, 3aMeTHJI, UYTO C yUeTOM €ro pe3yJbTaToOB O HYJIAX L-pamoB

B 3II0XY ITOCTIIPAB/bI caM $aKT II0SIBJIEHHS TAKOI'0 TeKCTa B UHTEePHeTe SIBJISIeTCS /IJISI MHOTHUX 00KA3ametbCmeoM —
WY, KaK 3TO Tellepb Ha3bIBaeTCsl, MPy$POM — UCTHUHHOCTH COJ[ePrKAIIMXCSI B HEM YTBeP)KAeHUM.

56 370t pesyJbTaT, KaK U IIpUBe/leHHbIe HIDKe, CJle[lyeT IIOHUMaTh B TOM J[yXe, UTO KaKHe-TO M3 IIPOCTBIX MOTYT
paBHATHCA 1. UHBIMH CJI0BaMH, KaXK0e JOCTaTOYHO OO0JIBIIIOE YHCJIO SIBJISETCS CyMMOM IIPOCTOIO M eIlje OZHOIO
YUCJIa, SIBJIIOIIET0Cs IIPOU3BeleHUeM He 60.1ee k IIPOCTHIX.

57 Hexkpoutor [22] HaunHaeTcs ciioBaMU «17 1oyt 1968 I. B Bo3pacTe 33 jieT TparuyueCcKU OTH6 OUH U3 BBIIAI0IIHX-
sl IIpe/icTaBUTeJIel COBETCKOM IIIKOJIBI TeOpHH yrces Mapk bopucoBud bap6aH». Tpex U3 aBTOPOB 3TOT0 HEKPOJIOTa
s1 6JIM3KO0 3HAJI ¥ XOPOIII0 IIOHKUMaI0, KaKOM CMBICJI OHU BKJIaJIbIBaJIU B 9TH CJI0Ba. PadyMeeTcsi, Hekposior B YMH orpa-
HU4YeH 0QUIIMaJIbHBIME paMKaMu. UyTh 60s1b11e HHGOPMAIIUH laeT MUCbMO ACKoJIb/ja BaHOBHYa BuHOrpaoBa
[17] oT 2 aBTycTa 1968 roga, agpecoBaHHOe Aslekcero AHApeeBU4y JIAIIyHOBY. 3aMeTHM, 4To Ha carite CO PAH sto
THCHMO aTPUOYTHUPOBAHO OWUBOUHO.
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Jupuxie 3TOT pe3yabTaT paKTUUECKH BhITEKaeT yrke U3 paboTsl Baur 0ans [359], 1960. Ee
HoJiee IpoCTOe JOoKa3aTeaIbCTBO IIpeAioKuI Cabypo Yuusama [337], 1967.

* p1+ p2p3, YsHb HKUHKYH [136], aHOHCHpPOBaHO B 1966, IT0JIHOE J0Ka3aTeJIbCTBO OIIyOJIH-
KOBaHO B 1973; 6oJiee IIpoCcTOe [j0Ka3aTeIbCTBO, YIUTHIBAIOIIEEe YIYUIIeHNS, IIpe/JI0KeHHbIe
Po6eprom BoHoM, omy6skoBasl XaiiHu XanbbepiraM [197], 1974; elie 6osiee IIpoCcToe AOKa-
3aTeJIbCTBO IIpeIOKUII yueHUK BoHa ITutep Pocc [303, 304], 1975, mOTOM OBLIU IIpeJI0’KEHBI
U IpyTHe JoKa3aTesbCTBa.

UsHb [PKUHKYH — 3TO, pa3dyMeeTcs, TOT caMbIil U3Hb /[>KUHIKYH, KOTOPBIN QUTrypHUpoBall
B 4acCTH, IOCBAIIEHHOU IIpo6ieMe BapuHra B cBsI3U ¢ BeuucaeHueM g(5) u g(4). Ilo obiemy
IPU3HAHUI, 3TO O/THA U3 aOCOJIIOTHBIX BePIIIUH B MCII0JIb30BaHUU METOIOB pellleTa, OCHOBHEIE
N 9TOTO J0Ka3aTeIbCTBA OUeHb JAeTaJbHO U BBIITYKJIO U3JI0’KEHBI B KHUTe Xanbbepirama
u Puxepra [198].

Hapsiny ¢ Teopemolt UynakoBa—BaH [Jiep Koprmyta—3cTepMaHa, 3TOT pe3yabTaT YeHs IIpo-
JI0JDKaeT 0CTaBaThCS JIYUIITUM IIPUOIIDKeHUEeM K YeTHOM ruroTese ['osbaoaxa. C Ipyro cTopo-
HBI, U3 IIPeAIIeCTBYIOIero OIIMCaHUsI BULHO, UTO CaM 3TOT Pe3ysIbTaT IBJIIeTCS eCTeCTBEHHBIM
UTOTOM MHOTHX JTeCITHUIETUHN PaboThl MHOTHX BBIIAFOIITUXCS CIIEIMAIUCTOB.

6.3. BepxHsasa rpaHuua B npo6neme MNonbabaxa

SIcHO, YTO HauOboJIbIIIee KOJIWYECTBO IIPe/ICTaBJIe€HUIN 7 B BHUJE CYMMBI [BYX IIPOCTBIX
n = p + ¢ paBHO KOJIMYECTBY IIPOCTBIX Mexxny n/2 u n — 2. Kak nokasanu ’Kan-Mapk /lesyiie,
Jduapro 'parBMILI, BiiagpiciiaB HapkeBud u Kapu [TomMepaHc [167], HaubosibIliee 3HaUeHUeE 7,
[JIS1 KOTOPOI'O 9Ta BEPXHS OIleHKa GaKTHYeCKH NOCTHUTaeTcs, paBHo 210.

SIcHO, uTO ocobast posb 210 3mech cBsi3aHa ¢ TeM, uTo 210 = 2-3-5-7, TaKk 4TO eCciaHd
105 = p = 208 mpocroe, T0 2 < 210 — p < 105 TOKe IIpocTOe — KCTaTH, I[I0UYeMy TaKoe Ke
paccyxgeHue He paboraet st 2310=2-3-5-7-11u g 30030=2-3-5-7-11-13?

UpesBblyaliHO 3a6aBHO, KaK 3TO fesaeTcd. [Ipy IMOMOIKM MeTo/a pelleTa JOBOJIbHO IIPO-
CTO J[0Ka3aTh, UTO A 1 = 2- 10?4 37ech MMeeT MecTo cTporoe HepaBeHCTBO. TaKMM 06pasoM,
0CTaeTCs JIUIIB IIPOBEPUTH, UTO U AId Bcex 210 < n < 2- 10%* Taxoke IMeeT MeCTo CTpOTroe Hepa-
BEHCTBO. YeJI0BeKYy, JaJIeKOMY OT Hay4YHbBIX BBIUHCIEeHUN, MO’KeT II0Ka3aThCs, UTO LOCTaTOYHO
HaWTH /11 Ka>KI0T'0 TAKOT'0 71 IIPOCTOE YUCJIO p, n/2 < p < n— 2, TaKOe, UTO 11 — p He SABJISIeTCS
IPOCTHIM. OHAKO B /IeHCTBUTEIHLHOCTH IIPOBECTH TaKOM IOMCK 2-10%* pa3 HeMBICIMMO JJ0POTO
Iaxe ceromHd. B 1993 rogy — next to impossible.

[TosToMy aBTOpEI [167] IIpepIararoT KpUTEPHUM TOTO, UTO CTPOTOE HEPABEHCTBO 371eCh BHI-
TIOJIHSAETCS /I OBOJIBHO [UIMHHBIX UHTEPBaJIOB HaTypaJbHBIX YyHces (JieMMa 2 IIMTUPOBaH-
HOI paboTsl). [Tocse aToro Tpe6yeMble HHTEPBAJIbI CTPOSITCS C IIOMOIHI0 KIaCCHYeCKOro KpH-
Tepusa npocroTtsl IIpora 1878 roxa.

HammomHuM, yto yncaaMu IIpora HaseIBaXOTCAd YMCIa BUJA p = m - 2k 4 1, e 2k > VP
Eciu HaiiieTcs a Takoe, uto a'?~Y/2 = —1 mod p, To uucio IIpoTa p mpocToe. 3aMeTHM, UTO
JIECTHUITA IIPOCTHIX B paboTe Xenbdrorra u [lnatra [220] TakKe CTPOUTCI KIMEHHO C IIOMOIIIBI0
npocteix IIpora.

ITocie 3TOrO OCTAETCH TOJIBKO IIPEBPATUTh 3TO B paKTUUeCKOe BBIYMCIeHHe. BOT Kak 3To
onuceiBaercd B [167]: “Enrico Bombieri kindly programmed the above in C for us ...using a
multiprecision routine. For simplicity’s sake he applied Lemma 2, using the first construction
above, nineteen times, to rule out all n in the range 210 < n < 9,330,712. Then he used the
second construction above (that is, using Proth’s test) for all remaining n, which took a further
sixty-three applications of Lemma 2. In all cases the set &2 contained at most 465 elements (which
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corresponds to searching for primes through about 510g2x numbers around x), and we had
z = 67. The total run time on a Sparc 2 was just under 75 minutes. A copy of the computer code
is available upon request from the second-named author”.

7. HUKONA rPUTOPLEBUNY YYAAKOB

JTa cTaThs — KaK U BCe OCTaJIbHbIE CTaThU 3TOM CEPHUU — HUKOITA He OblIa GBI HAIIKICAaHa,
ecsIy OBl IBa UesioBeKa B 1967-1969 rogax He U3MeHUIH JIMHUIO MOeU JKU3HU.

ITepBbIM U3 HUX 66T Mocud SIKoBIeBUY BepebeliuuK, KOTOPHIN B3I MeHsI B CBOM KJIacc,
Korza s nepeirtes B 30-xo0 I1Kosry. OceHbr0 1967, Korma MBI IIPUIIIIMN B 9-1 KJIacc, OH IIpoyYeJI C Ha-
Mu «OCHOBBI aHaIHM3a» IaMyHza Jlaagay ® [59]: akcromsl IleaHo, cedeHus JlefleKHH/IA, KOM-
IIJIEKCHBIE YHCJIa, BOT 3TO BCe, C IIOJTHBIMU [J0Ka3aTeJIbCTBAMH, C IIPOBEPKOM BCeX KOPPEKTHO-
CTell, BCeX TOXKMECTB U T. I. Ho BecHO 1968 mocie M3y4yeHUd IIpe/iesI0B He IIPO0JDKIII 110 JIaH-
nay [60], a cockoum Ha «OCHOBBI COBpeMeHHOr0 aHain3a» JKaHa /IbeffoHHe [37], mpaB/a, yKe
He TaK II0APOo6HO, IIPOITyCcKass HEKOTOPHIE 60oJiee CI0KHBIE J0Ka3aTeJabCTBA, U He IeJINKOM, 6e3
TocaefHUX I1aB. Korma oH pacckasay HaM KaHTOPOBCKHM [HaroHaJbHBIN IIPOIeCC, s IIOHIII,
YTO 6y/y 3aHUMAThCI He ecTeCTBO3HAHMeM ’, a MaTeMaTHKOXA.

BTOPHIM GBI OTEI] 0[HOTO M3 MOMX GJIMKaHIIINX IIKOILHEIX Apyseit, Camm AHepTheBa®’,
Hukosiait I'puropbeBud UytakoB — BOT TOT CaMbI¥ UyZakoB, KOTOPOMY IIPUHAJIEJKUT JIeTeH-
JapHBIM pe3ysbTaT II0 UeTHOM IIpo6sieMe Tosbpa6axa [98, 99], aBTOp KiacCH4ueCcKOo KHUTH 110
L-dpyuxrmam [101]°1. B 1962-1972 rogax Huxosait I'puropbeBud i1 B IleTep6ypre u pa6o-
Tas B IIOMU (B Te rogel IOMHU) u B 1968-1972 romax 1 ©UMes BO3SMO>KHOCTh C HUM ITOCTOSH-
HO obmatses. C oceHH 1967 miu 3uMbl 1968 51 cTajl Bce 4allle 6bIBaTh foMa ¥ UyZaKOBBIX—
AnpepTheBbIX. KcTaTy, CamrHa MaMa, EjleHa AekcaHapoBHa AHQepTheBa, ToKe 6blia CoBep-
LIIEHHO 3aMedaTesIbHBIM CIIeI[HaJINuCTOM 110 TEOPHUH YKcesl ¥ paboTasa Ha Kadegpe MaTeMaTH-
KU IIoJIMTeXHUYECKOTO I/IHCTI/ITYTaGZ.

Korpma Cairra Hac II03HaKOMIJI, OH, BUIHMO, CKas3aJl, YTo s YBJIeKalCh MaTeMaTUKoM, 1 H.T.
HavaJ co MHOU 6ecedogamb. BHauaste s 3afaBaJjl KaKye-TO BOIIPOCH], Ha KOTOPhIE OH OTBeYas,
II0TOM yBJIEKAJICS ¥ HAYMHAJI IIPOCTO paccKas3bIBaTh. Iloce 3Toro s 66IBasl y HUX fjoMa Ha Topik-
KOBCKOM 2 MHOTO JIeCITKOB pas, MHe TPYHO Ja’ke BCIIOMHUTL, CKOJIbKO KMeHHO. M ITOUTH Kak-
IIbItt pa3 MuHYT 30-40, mHOTAA 60JbITIe, H. I. paccka3sIiBaJ MHe UTO-TO 0 MaTeMaTHKe. BOT Tak,
6e3 Jocku U 6ymary, 6e3 GopMyJI, B OCHOBHOM YHCTO MUCTHYECKUY U acTpaIbHBIN ILIaH. MHe

58 «Bitte vergifs alles was Du auf der Schule gelernt hast; denn Du hast es nicht gelernt”. IlpeucioBue K pycCKOMY
IepeBoy HAUMHAEeTCs CJI0BAMHU «YMepIIHY B SMUTpaniii B ['0/ITaHAMH B TO/BI BOMHBI KPYITHBIM HEMEIIKUM MaTe-
MaTHK IgMyHZ JlaHzay. .. » Ha camoM Jiesie, Kak U3BeCTHO, JlJaH[ay yMep B ¢peBpasie 1938 roma B bepsuHe. IIoHITHO,
4TO Cero/{Hs IIPOBEPSITH HY>KHO 8Ce, II0TOMY YTO BO 8CeX KHUTaX ce HellpaBUJIbHO. Ho, OKa3bpIBaeTcCsl, U B COBETCKOE
BpeMsI TOXKe.

59 g BBIPOC cpeiy GH3HKOB U MH)KeHePOB U JIeT 0 IIITH, a MOJKET, U [I0JIbIIIe, BOOOII[e He 3HaJI, 4TO GBIBAIOT IpyTHe
npodeccun: «Tol pusuk? — HeT. Xumuk? — HeT. UibkeHep? — HeT. Tak YTO ’Ke THI JlesIaelllb???» MHOTO JIeT CIIyCTs,
3TO KO MHe BepHYJIOCh. B TepMaHHU MBI MHOI'O OOII[aJIMCh C My3bIKaHTaMH, ¥ CbIH HAIIIUX JPy3el KaK-TO CIIPOCHJI
MeHs: «TeI TaHIyelb? — HeT. IToems? — HeT. Mrpaemnsb Ha postie? — HeT. Tak UTO JKe TEHI leJIaellb???»

60 pasHble IIePHOABI CBOe XKU3HU Callla UCII0/Ib30BaJI 06e GaMIJINK CBOUX POAUTeel. B oIMchIBaeMBIH 3/[eCh
IepHoJ; OH 6BLI, KOHeuHO, Calla UygakoB. OfHAKO BCe ero oIy6/IMKOBaHHBIEe PAabOTHI IIOAIIMCAaHbl AJleKCaHJp AH-
bepTheB.

61 IMomHBIi CIIHCOK eT0 pabot nipuBeieH B [102], cm. Taxoke [2].

62 B [1, c. 158] u [89, c. 17] ecTs dpoTorpadus Kadesps MaTeMaTHKH II0THTEXHIIECKOTO MHCTHTYTa B 1939 ro-
Iy. B ieHTpe mepBoro psazfa Poguon OcueBuu KyseMuH, Hukosait MakcuMoBuY I'toHTep, Cepreii HataHoBUY bepH-
mTeiiH. EsleHa AlleKcaHpPOBHA B TPeTbeM PSIAY, PALoM ¢ MuxauioM AjleKcaHApoBHYeM I'esib6Ke, paboTa KOTOPOIro
yroMuyHazach B [12]. Ha aToit oTorpadum et 23-24 roga. CepresHas kadezpa, KCTaTH, 60Jiee geM.
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KOHEYHO, He BOCCTAHOBUTH 0e3 3aII1celi TOro BpeMeHU BCe TeMEI er0 paccKasoB, HO 0011iee OITy-
IeHHe 6BLI0 COBEPIIEHHO BOJIIIe6HBIM .

Yarre Bcero H. I. pacckassiBasI, KOHEYHO, YTO-TO IIPO TEOPHIO YK CesI. BOT HECKOIBKO TeM, KO-
TOpBIEe S TOYHO IIOMHIO B €T0 HUCIIOJTHEHUH: aCUMIIOTHYeCKUY 3aKOH pacllpe/ie/IeHUs IIPOCTHIX,
TeopeMa /lupuxie, L-pansl, THIIOTe3a PUMaHa, THII0OTe3a APpTHUHA, COBEPIIIEHHbIE U APy KeCTBEH-
HBbIe YncJIa, IpobseMa ['onbbaxa c BapuanusiMy, JUoGaHTOBE ypaBHEHU ... KcTaTy, 9 Touemy-
TO He IOMHI0, YTO6HI H. I. pacckassIBasl MHe IIpo Ipo6sieMy BapyHra — He M0O>KeT ObITh, YTOOBI
He paccKasbIBaJl, IIPOCTO g He IIOMHI0. OH IToA4YepKUBaJl BeIlly, He00X0JUMBbIE 11 IOHUMaHUS,
HaIlpuMep, UCII0JIb30BaHHe KBAaHTOPOB:

— [JId BCeX HaTypaJIbHBIX YHCEeJI;
— [JId BCeX HaTypaJIbHBIX YHCeJI, HAaYHHad C HEKOTOPOIro MeCTa,
— [JId nodymu BCeX HaTypPaJ/JIbHBIX YK CeJI, B CMbICJI€ INIOTHOCTH — KaKOX UMeHHO!

JTO meneps 1 IOHUMAI0, IIOYEMY OH TaK HacTaWBaJl Ha aKKypaTHOCTHU B 3TOM MecTe [103].

OpHa U3 TeM, K KOTOPOM OH II0CTOSTHHO BO3BpAalIljaJicsa B Te TO/bI, 1 He IIOMHI0, CKOJIBKO Pas,
[leCITKHU pas, HaBepHOe, — 3T0 TPaHCLleHeHTHEIEe YK CJIa, AU0$aHTOBEI IPUOJIFDKeHUS, INHEN-
Hble QOPMEI OT JIorapu(PMOB, ITpobiieMa [eCITOr0 JUCKPUMHUHAHTA, TeopeMbl JINYBHILIS, I'eslb-
donpa, [MTHakgepa, 3uress, Tys, PoTa, BILUIOTE 10 MOYTH COBPEeMEHHBIX TOI7a paboT belikepa,
Crapka, [lIuroBckoro u desbaMana’. B pesysibTare 3Ty 4acTh TEOPHH YHCeJT 5T OIpele/IeHHO
3HaJ B 10-M KJlacce IIKOJIBI JIYUIIle, YeM celdac, 110 KpaliHell Mepe, Ha paKTHUUeCKOM ypPOBHE.
9T0 menept 51 IIOHUMal0, uTo H. I. IIpoCcTo TpeHUpoBasICsd Ha MHe pacCKasbIBaTh B IIOIYJIIPHOMI
dopMe To, HaJl ueM OH cam AyMaJj B ToT MoMeHT [95]°°. Ho OT 3TOro Mo {oJIT 110 OTHOLIEHHUIO
K HeMy He CTAHOBUTCSI MEeHBIIIE.

63 Bor IIpeficTaBbTe cebe, YTO aBTOP [97], HACTOALNUH, )KUBOH, geukull MaTeMaTHK PacCKasbIBaeT 3TO B TAKOM
JKe CTHJIe He TOJITIe ITKOJIbHUKOB, a IMYHO BaM U yMeeT IIPU 3TOM BBICTaBJISITh POKYC B IIPOU3BOJILHOM MeCTe, OT
0611MX GUIIOCOPCKUX Belrfel /10 060 CKOJIb YTOJHO MeJIKOM TeXHUUeCKOH JleTalu.

64 ¢ HaymoMm HiabuuoM PesbAMaHOM s ITO3HAKOMMJICS YK€ MHOTO II03’Ke, KOIZIa CTa CeKpeTapeM CIIeliHaIH-
3MPOBAaHHOIO CoBeTa. MeHs II0pasujIo B HeM TPYAHO Bep6aau3yeMoe, HO COBEPIIeHHO 0YeBHIHOe CX0ACTBO ¢ H.T.,
OH TO>Ke IeJIMKOM >KHUJI B MUpe Ayxa. [J1s1 6yAyIINX UCTOPUKOB MaTeMaTHKHU 3aJ0KYMeHTHUPYI0 OJUH IITPHUX, KOTO-
PBIH, BUIUMO, Tellepb IIOMHIO TOJIBKO 1. OIIIIOHEHTaM B Te Iofibl 6bLJI IT0J105KeH He60JIBIII0M ToHOpap, pybJei 15, 4To
1. Ho, 4TO6BI ero I10JIy4rTh, HY>KHO OBLIO 3aII0JIHUTh CTPaHUIIBL 3 6yMar, yKasaB HoMepa I1acIiopTa, JOKTOPCKOro
JUIUIoMa U T.7. Haym Wbud ckasasl, 9YToO HOMEPOB He IIOMHUT, a 6paTh ¢ cob6oi 6ymaru B MockBy He OyzeT. Ero
T0YTH OyKBaJbHEIE CJI0Ba OBLIH, UTO JleTel y Hero HeT, a eMy ¢ OJIM3KMMHU XBaTaeT, ¥ II09TOMY OH OyJieT paf, I10-
JapUTh 3TU IeHbTH CBOEMY POTHOMY YHUBEPCUTETY (10 BoMHEI H. Y. yuniics B IleTepbypre), ¥ BIIOJIHE JOCTaTOYHO
TOT0, YTO YHUBEPCUTET OILIATHII ero Ipuesy, B [leTep6ypr.

65 IOpuii BareHTHHOBHUY HecTepeHKO IT0/Ie/IMJICS CO MHOM Upe3BhIYaliHO MHTEePeCHBIMHU BOCIIOMUHAHUSAMHU 0 TOM
BpeMeHH, KOTOPEIe alloCTepHOPH 06 bICHUIM MHe MHOTO€e K3 TOT'0, UTO s CJIBIIIAJ 0T UylakoBa, ¥, B 4aCTHOCTH, 101~
TBePUIH 3Ty JOTafKy. BoCIIpou3sBeAy ¢ ero paspellleHus: pparMeHT U3 ero IIMCbMa, I7je OTMedaeTCs aHaJI0THs 9TON
3a7jauu c GuHapHOM IpobJsiemott T'osba6axa, KOTOpasi COBEPIIEHHO OT MeHs YCKOIb3HYyJIa: «B 60-70-x romax H.T. Uy-
JJaKOB aKTHUBHO 3aHUMaJICS TPaHCIleHAeHTHBIMHU YrcaaMu. B 1969T. oH ony6/IMKoOBaJsI CTaThIO, I7ie 060CHOBBIBA
IIPHUHLUIIHAIBHYI0 BOSMOYKHOCTD [J0Ka3aTe/bCTBa OTCYTCTBHUS [,eCITOr0 MHMMOIO KBaJ[paTUYHOTO I10JI C AUCKPH-
MUHaHTOM 1 (mpo6Jiema 'aycca), HCII0JIb3ys JIUIIB JJUHEeHHbIe QOPMEI OT ABYX JIoTapHMoB. OIleHKa TaKUX Gopm
cHU3Y 6bLa fokasaHa ['enbdoHoM emfé B 1939T. K corkajleHUI0, Ha 3Ty BOSMOKHOCTh He 06paTH/IM BHUMaHNe HA
Tesb¢oH[, HU JIMHHUK. B 1948 1. 0HU 01IIy6/IMKOBAIK COBMECTHYIO CTAThIO, I7ie IIHCaJIH, YTO /IS pellleHusI IIpo6Jie-
MBI 10 JUCKpUMHHaHTa He0OX0AMO [0Ka3aTh OLleHKH JIMHEeWMHBIX GOPM OT TPEX jIorapudMoB. FIMEHHO 3TO U OBI-
JI0 cfiesiaHoO BetikepoM B 1966 ., a Bynmmy 1 Xok B 1969T., HcrIosib3ys OIleHKY Belikepa u cienys unesm ['enbdoHa
u JIMHHYKa, J0Ka3aJd OTCYTCTBHE eCITOr0 JUCKPUMUHAHTa. B 1972 T. B COBMeCTHOM cTaThe UyjakoB U PeibiMaH
COCYMTAIM KOHCTAaHThI B YaCTHOM cJIydae TeopeMsbl I'eiboHAa 1939T. U oIyOIMKOBaIM J0Ka3aTeJIbCTBO OTCYT-
cTBHs 10 JUCKPUMHHAHTA C IIOMOIIBI0 IMHEHHON GOPMEI OT [BYX JIOTapU(PMOB. B CBOell cTaTbe OHU yKa3bIBAIOT,
4TO 0 BO3MOYKHOCTH UCII0JIb30BaHUS TUHEMHBIX OpPM OT ABYX JIorapu$MoB B 9TOM 3ajjaue mucaj B 1969T. X. CTapk,
KOTOPBI TakkKe IIPMMEPHO B 3TO BpeMs, HO I03Ke pesyJsbTaTa belkepa MCIIpaBUJI OJHY HETOYHOCTH B Jl0Ka3a-
TeJIbCTBe XerHepa X CMOT [0Ka3aThb OTCYTCTBHe 10 JUCKPHMHHAHTAa BOo6IIe 6e3 JUHeHHBIX GOPM OT JIoTapuOMOB.
S munty cToJIb IOAPOOHO IIOTOMY, YTO CUTYyaIlHs OUeHb II0X0Ka Ha 6MHapHYy!o Ipobsiemy Ionbroaxa. PUHAIBLHBIN
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BaBunos H. A.

Bripouem, MBI 06Cy>KaIl He TOJIBKO TeOpHI0 uucesl. C TaKoM ke JierkocThio H. T. oTBeda
Ha BCe MO BOIIPOCHI, OTHOCHUBIIIHECS K arebpe, ajarebpandeckod reoMeTPUH, TOIIOJIOTHH, aHa-
JIU3y, JIoTHKe... OH Bcepbe3 M3y4daJl Bellld TUIIa TeOPHUH CXeM, abesleBbIX MHOI006pasuil U T. 7,
U pacckasblBaJ MHe IIPO THUIIOTe3Bl Belyia 1 MHOTroe Apyroe B TakKoM Ayxe. Ho UTo MeHd To-
I7a mopasmiIo O0JIbIIEe BCEro, OH IIPeKpacHO 3HaJI U, OUEBUHO, YHUTAJI C JOKa3aTeJIbCTBAaMU
Belld TUIIa TeopeMbl CKoJsieMa, TeopeM [ezests, pa6oThl /[aBuca, Po6uHcoH, MaTusceBUYa 110
pemenuro 10-i mpobsieMsl 'Hib6epTa B BCe C STUM CBSI3aHHOE, KA3aA/10Cb 6bl BeCbMa JajleKoe
OT eT0 HeII0CpeCTBEeHHBIX HayUHBIX MHTepecoB. IIpo refieIeBCKyI0 HyMepaIjuio ¥ HeCTaHapT-
HbIe MOJIeJIH g TOXKe ITapaZoKcaabHbIM 00pa3oM BIlepBble YCIIBIIIaa 0T YymaKoBa.

IToMHI0, MBI KaK-TO BCTPeTHUINUCH ¢ H.T. Ha cTaHIIMU MeTpo [OCTUHEIM ABOP, HO, IIOCKOJIBKY
MBI JjaJIbIIle IIPOJOJDKUIIN 9Ty 6eceqry Ha CpefHeM, 3To 6611 roft 1970 mu 1971, Korza 51 yoKe 6511
He B IIIKOJIe, & Ha MJIAJIINX Kypcax MaT-Mexa. B ockumanuu mmoesaa H. I. Hayas pacckaseIiBaTh
IIpo TeopeMy Mopaesa ¥ TeopeMy 3Uressd, II0gUepKUBas [IPH 3TOM PasHUILY MeXIy POLoM
1 ¥ pozioM = 2, MeXXy IieJIbIMU U palfOHAaJIbLHBIMU pellleHUSIMHU, MeXITy KOHEUHOCTHI0 U KO-
HeYHOM IIOPOKAeHHOCThI0. Tak uT0 MUHYT Yepe3 15-20 s IIOHUMaJI, B YeM COCTOUT IIpo6ieMa
Mopzesia ¥ I104eMy 3TO OJMH M3 CaMbIX Ba’XHBIX BOIIPOCOB BO BCeil MaTeMaTHKe.

Ho, KoHeuHO, s TOTZja He BCe IIOHMMaJI U3 ero pacckKasoB, KOe-UTOo 3aBe/loMO IIIJI0 TI0BEPX
TOJIOBEI Jla’Ke B CTyZeHYeCKUe TobL. 5 Co CThIIOM BCIIOMMHAK0, KaK roxy B 1971 viu 1972 y HUX
IoMa Ha TOp>KKOBCKOM (B BBIXOAMBIIIEN BO TBOP KOMHaTe ¢ 6aJ1koHOM) H.T. JOBOJIBHO TOJITO
pacckaseiBaJ MHe IIp0O L-psAnbl ApTHHA M UX CBSA3h C 3aKOHaMHU B3aUMHOCTH. [Iociie yero 4 3a-
JlaJI coBCeM IVIYIIBIM BOIIPOC, U3 KoToporo H.I. cTaso ssCHO, 4TO B TOT pas s BOOOIIe He C/Ie/HI
3a ero MBICIBI0®. OIATE ke, 3T0 Ce200HA 51 3HAIO, UTO B Te TOfbI B CBS3H C GOPMYIUPOBKOM
IporpaMmel JIeHIJIeH/ica 3TO CTaJIo ropssdeit reMoM [21], 1 H.T. HecOMHeHHO caM He3a/l0JIro Jj0
3TOT0 OCBEJKMJI B T0JIOBE JIeTaId BCeX ITUX KOHCTPYKIIUM.

ITocsie 3TOT0 MBI BCTPEYaTHUCh KaKIbIH ero mpuess B [leTepbypr, a B 1977 roxy 1 ocTaHaB-
JIMBAJICA Y Hero foMa B CapaToBe, KOTZa IIpHe3yKaJjl [ejaTh JOKIakg II0 CBoOeM KaHAUAATCKON
mucceprarun’’ . Kut H.T. ofluH B TpeXKOMHATHOM KBapTupe. OfHa KOMHAaTa 6bLjIa ero CIajb-
Hel, BTOpasi — KabMHEeTOM U OJHOBPEMEHHO CTOJIOBOM, TpeThsl — OUOJIHMOTEKON. B KabuHe-
Te II0 CTEHKaM CTOSJIA CeMb IINChbMEHHBIX CTOJIOB (M 60JIBIION 06eleHHBIM CTOJI II0CEPENUHE).
CMeHss poj gesTeabHOCTH, H. I. He IlepeksaipiBajl 6yMary, a IIpocTo Iepebupacs 3a Ipyroi
cTosI. OMMH U3 CTOJIOB OBLT acTpoHOMHUeCKUU. H. I. yBJIeKasics UCTOpHUeN KaJleHapsl U JIF00U-
TeJILCKOM aCTPOHOMUEH, Ka’KAbIN eHb PacCYUTHIBAJ BOCX0, U 3axof, CoyrHIla U JIVHEL ¥ TOMY
o/00HbIe BelllM U CHCTeEMAaTHUUYeCKH HaXOAWJI OITUOKHM B COOTBETCTBYIOIIUX pasfiesax raser.
B 6u6s1MoTeKe Bce CTeHbI ObLIM 3aCTaBJIeHbl KHIDKHBIMU IIKadaMu, [1eJIMKOM 3aI10JTHEHHBIMU
MaTeMaTHJecKOH 1 ecTeCTBeHHOHAYJIHORH IUTepaTypoii®®, Bce CBOM TMHIBHCTHYECKEE H UCTO-
puUecKye KHUTHU OH ocTaBUJI B IleTepbypre Catire. [TocepeuHe cTosd/Ia pacKaagyIika, Ha Hel
51, COGCTBEHHO, U crtan’’. Ho 4 He »KajIoBaJIcH, y H.T. Tam 6BLJI0 ¥ MHOT0 3al1a{HBIX KHUT, HAIIpU-
Mep, Bce ToMa EGA, 1 MHOTO BCEro IPyToro, YTO S in Corpore o 3TOT0 HUKOITa He BUEJL.

11ar B 3TOM CIydae TakyKe CBsI3aH C KOMIILIOTEPHBIMHU BBIUHCIEHUSIMH, a YCIIeX 3aBHCeJNI OT TOT'0, HACKOJIbKO TOYHO
yAAJI0Ch COCUUTATh 3QPeKTHUBHEBIE OLIeHKH. BIipoueMm, Kak MHe KakeTcs], CTapk o6o111esicsi 6e3 KOMIIbIOTEPHBIX BBI-
YHCJIeHUU. Peds TaM II1J1a 0 pellleHHsIX B I1eJIBIX YHCJIaX HEKOTOPOIo Au0paHTOBA YpaBHEHMs, UTO YAaI0Ch ClleIaTh
BPY4YHYI0. Ka>K/[oMy pellleHHI0 COOTBETCTBOBAJIO CBOE OTHOKJ/IACCHOE T10JIe.»

66 Y10 MeHsT HeCKOIBKO OIIpaBJpIBaeT, 3TO OBLI Yel-TO /IeHb PO’KeHUs MM YTO-TO B TaKoM Jyxe, H.T' cuzen Ha
JIUBaHe, g CTOSI PSIZIOM, IIOTOMY UTO CBOOOHBIX MECT Ha AUBaHe He ObLJIO, U B KOMHATe OBLJIO J0BOJBHO IITYMHO.

67 CapaTOBCKHUM YHHUBEPCHUTET ObLJI Y MeHS Beflylllel opraHusanuel, u BajeHTuH EBreHbeBuUY BocKpeceHCKUMN
y>Ke TOT/Ia BBeJI IIPaBUJIO, UTO JJIs1 ITOJTyIeHUsI 0T3bIBa He06X0JUMO JIMYHO IIpHeXaTh U paccKasaTh CBOIO JiHccepTa-
IIAI0 Ha CeMHHape.

68 1o moeit IIPUKUJIKe, BMeCTe C )KypHaJIaMH, [TUCCepTaliisIMU U BCeM TaKUM IIpUMepHO 5000 efMHUIT XpaHEeHU.

69 HesazoJ1ro 710 3TOTO S BO3MJI JUCCEPTALIMI0 B MUHCK CBOeMy II€PBOMY OIIIOHEHTY /IMUTpPHIO AjleKkceeBU4Yy Cy-
TIPYHEHKO U TO>Ke 0CTaHaBJIMBAJICS Y HET0 B 6MOJIMOTEKe, IIpaB/ia, Ha JUBaHYUKe.
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O6Cy>XIaMuch U IIepCOHANUK MaTeMaTHUKOB, B 0COGEHHOCTH COBeTCKHX, B MockBe H.T.
3HaJI, pasyMeeTcd, BceX, HauuHadg ¢ 1920-x rogoB. Kak-To pa3 y HUX Ha KyxXHe 3allljla pedysb 0
camoyb6uricTBe IlTHMpesnsMaHa. YyBCTBOBAJIOCh, YTO 3a BCeM 3THUM CTOAT COOBITHSI B 06CTO-
ATeJbCTBA, BCIIOMUHAThL KoTophle H.I. KpaiiHe TdarocTHo. OH HauWHaJA ¢pasbl U BHE3aIHO
OCTaHaBJMBAaJICA. 5l He Oymy fake IIBITaTHCI PEKOHCTPYHMPOBATH CETOJHS TO, UTO TOIZA MOT
YJIOBUTH U3 €ro II0JIyHaMeKoB. O6Cy>KaIich Ha TOM KyxXHe U 60Jiee JIeTKOMEBICJIEHHBIe BelllH,
THUIIa JINYHOM KU3HU I0pust BiragumupoBuda JIMHHYKA, ¢ KOTOPEIM H.I. 1 E. A. 6JIM3K0 IpyKU-
Ju. Bo MHOTHE 06CTOSITE/IHLCTBA MEHS 110 MaJIOJIETCTBY, ECTECTBEHHO, He ITOCBAIIAIN, TyMalo,
OJIHAKO, UTO BHe3aITHas cMepTh JIMHHUKA OT HHPapKTa jieToM 1972 rofa u BosBpaieHue H.T.
B CapaTOB 0CeHBIO TOTO Ke Fof[a, — 3TO He IIPOCTo coBmafeHue .

Sl He 3Hat0, moueMy H. I. TpaTwI Ha MeH$ CTOJIBKO BpeMeHU. [IoToMYy JIH, UTO 51 6bLJI 6JIM3KUM
Ipyrom Camru U crajl 0py2om cembu? MIx IOTOMY, YTO OH OTHOCHJICS KO MHe KaK K YUeHHKY
U OyzAyleMy KoJulere? MM II0TOMY, UTO paccKaskIBajl TO, YTO OBIJI0O HHTEPECHO eMy CaMOoMy?
VLIH OH IIPOCTO CKyuaJ 6e3 IperofaBaHus? /| B r060M ciIydae /I MeHs BOSMOKHOCTE GJIU3KO
061I1aTHCA ¢ MaTeMaTHKOM TaKOTOo KJacca Ha CTOJIb PaHHeM 3Tarle 6bLIa OTPOMHBIM 6yCTOM 2,
Jlo aToro g He MoT cebe ma’ke IIPefCTaBUTh, YTO MOKHO BJIaJleTh CTOJIb TUTAHTCKUM KOJIJe-
CTBOM PasHOPOAHOIO MaTepHasa Ha GaKTHUYeCKOM YPOBHE U C TaKOM JIETKOCTBIO MM OIIePHUPO-
BaThL °.

BripoueM, MaTeMaTHKa — 3TO He e[UHCTBEHHOE, B YeM Ha MeHs ITI0BJIMIIA 9Ta CEMbsL. Y HUX
ZjoMa OBIIH THICAYM KHUT. Hy, ThICIUM KHUT OBLJIU TOIZA BO BCeX 00pasoBaHHBIX ceMbax. Ho aTo
6bLIM Opyeue KHUTH, a He CTaHAapTHbIe COOpaHUs COUMHEeHUHN U «bubiroTeka paHTaCTUKI>.
B xomHaTe E.A. MHOTHe COTHH KHUT Ha aHIVIMMCKOM M ¢paHIry3ckoM, fiction and nonfiction.
A B xabunete H.I., KpoMe uacmu ero MmaTeMaTH4eCKOM 61b61m0TeKH (60sIbITast 4acTh, Kak 5 I10-
HHMal0, TaK U oCTaBajzachk B CapaToBe), OTpPOMHOE KOJIMUYeCTBO KJIaCCHYeCKUX KHUT Ha CaMble
pasHble TEMBL.

Kpome (HanpuMep!) cO6CTBEHHO IpeyecKUX M JJATUHCKUX KJIACCHUKOB, S KaK-TO 3aMeTHJI
TaM H3pgAHOe KOJIWYEeCTBO I'paMMaTHK, XPeCTOMAaTHU U Y4eOHUKOB JPEBHUX U BOCTOYHBIX
SI3BIKOB, IIpAYeM He TOJIBKO apabCKOro ¥ CAHCKPUTA, HO U IOBOJIBHO 9K30THYeCKUX («Koptische
Grammatik», «Lehrbuch des Akkadischen», usw.). B HefjoyMeHUH $51 cipocu Cailty, ero Ji 3TO
KHUTH. Calta 0TBETHIL, YTO HeT, UX IoKymal Hukosait ['puropreBud. B 0oTBeT Ha MOM IpsIMOM

70 KocBeHHBIM, HO BECKHM IO TBEP KeHNEeM 3TOT0 CIY>KUT dpasa «...paboras ¢ 1962 o 1972 1. 110 IpHUIJIalle-
Huto 10. B. JIunHuKa B JIOMU...» u3 Hekpoiora [7]. Hy 1, KOHEYHO, B3IJIsIJ, Ha CIIHMCOK TeX, KTO IOIICcaa U KTO He
TIOATIMCAJI 3TOT HEKPOJIOT.

1B Iletep6ypre H.T. pa6otan B IOMH Ha Hay4HOM CTaBKe, a B yHUBEPCUTETE JIUIIb U3pe/iKa YUTaJI CIIeIIKYPChI
Ha TeMBl, JaJleKue 0T TOIJalllHUX HHTepecoB Kadeapsl, KOTOpble HUKTO 0CO6eHHO He peKJIaMHpOoBaJjl ¥ Ha KOTOphIe
TIPUXOHIO0 6YKBAJIBHO HECKOJIBKO YeI0BeK.

72 B mpuHIHIIe, cOPMUPOBATH MATEMATHKA H3 JII0GOr0 peGeHKa 1 Ja)ke IOPOCTKA UPe3BBIYaHO JeTKo. Hy»KHO
TIPOCTO BHIIATH €My TaKOTO YUUTessI MaTeMaTUKH, Kak Mocu¢ SIKOBIeBUY, U )KUBOTO IIpodeccopa MaTeMaTHUKH,
KOTOPBIM 6YZeT C HUM pasroBapuBaTh, TaKoro kak Hukosail I'puropseBud. Hy, pasroBapuBaTh-TO MBI BCe TOPa3/bl,
HO I7ie oKe B3SITb CTOJIBKO IITKOJIbHBIX YUUTeTeH?

73 Ceituac s 3HAI0, YTO HUKAKOTO CEKPeTa 37jech HeT. MaTeMaTHKa, KaK PeKo KaKoe PYroe JeJIo, 3aTaurBaeT II0f
cebst TUYHOCTD YesIoBeKa U CO3/iaeT y Hero HOBbIe opraHbl 4yBcTB: “gli occhi nella fronte e nella mente”. 3To poBHO
TO, YTO TOBOPHUTC IT0 IToBOAY “le sentiment du fer” B moBectu «El maestro de esgrima» ApTypo Ilepeca-PeBepTe: “Esa
cualidad consiste en una especie de sexto sentido, que permite prolongar hasta la punta del arma la sensibilidad tactil
de los dedos que sostienen el florete... — También me gustaria aprender eso — dijo la joven. — Imposible. Eso ya es s6lo
cuestion de practica. No hay en ello ningun secreto; nada que pueda adquirirse con dinero. Para tenerlo, es necesaria
toda una vida. Una vida como la mia” — «3T0 KauecTBO CBOETr0 poia IIIeCTOe YYBCTBO, KOTOPOE IT03BOJIIeT IIPO/IUTh
JI0 OCTpHS OPY>KHUSI TAKTHUJIBLHYIO YYBCTBUTEJIHHOCTD I1aJIbIIEB, AeprKallluX paIrupy, ... — MHe TOXKe X0TeJIOCh ObI
3TOMY Hay4UThCs, — CKasaJja JeByIlKa. — HeBO3MO>KHO. ITO UCKJIFOUUTEILHO BOIIPOC OIIBITA. B 3TOM HET HUKaKOT0
CeKpeTa; HUYero, YTO MOKHO ObLIO GBI IIPHOOPECTH 3a JeHbIH. UT0OBI OBJIa/leTh 3TUM, Hy)KHa BCSI )KU3Hb. Takas
JKH3Hb, KaK Mos.» — Hy I Takasi, Kak Hukosass 'puropreBuya.
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BoOIIpoc, yum i H.T. caMm Bce 3TH s3bIKH, Callla OTBETHJL, YTO HET, HO TIOKYIIaJI 3TH KHUTH II0-
TOMY, YTO ITOHMMAJI UX 06'beKTHBHYIO I[eHHOCTh  *.

VIMeHHO 3T0, IOHUMaHUe I0JITOBPEMEHHBIX NCTOPHUYECKHUX IIEHHOCTEeH, He 3aBUCSIIUX OT
HaIIUX TEKYITUX B3IJISIZI0B, BKYCOB, BO3MO>KHOCTEH, MHTEPECOB U IIPe/III0UTeHUH, CTaI0 MOIII-
HBIM KOHTPAIIyHKTOM MMIIEpaTUBY HAyYHOTO ¥ TEXHUYECKOT0 IIporpecca, C KOTOPHIM sI poc 710
atoro’°. [1aBHOe, YeMy s HaydmJyicd y CalllM, COCTOSIO B IOHHMMAaHUH TOTO, UYTO 3HaHHEe B 06-
JIACTH UCTOPUH U QUIOJIOTHH HOCUT CTOJIB )K€ TOUHBIH U OIIpefieJIeHHBIN XapaKTep, KaK 3Ha-
HUe B 00/1aCTH QU3UKU U MaTeMaTHUKH, a BCe, KTO CChIaeTCsI Ha KaKyH0-TO HEBEPOSITHYIO CI0K-
HOCTb SI3BIKOBBIX, HICTOPUYECKUX WU COITUAIbHBIX SIBJIEeHUH, IIPOCTO HEYUH, IIapjiaTaHbl MIH
XaJITYPIUKH.

8. OKOHYATE/IbHOE PELUEHVE HEYETHOI NPOBJEMbI FOJIb4BAXA

[TosHOE perteHue TpobsieMEbl l'obA0axa, KaK U APYTUX IIOI0OHBIX IP06JIeM, TpebyeT mmepe-
KPBITHSI aCUMIITOTHYECKOM TPaHUIIb, HAUWHAS C KOTOPOM pe3ysIbTaT foKa3aH, U IKCIIepUMEH-
TaJbHOM I'PaHUIIBL, 0 KOTOPOM OH MOJKET OBITH IIPOBEPEH YHCTO BBHIUUCIUTEJIHLHBIMU Cpel-
CTBaMH.

8.1. dKcnepnmeHTaNbHble NOATBEPXKAEHUS

Moe mry6oKkoe ybekzieHre COCTOUT B TOM, UTO IIpobsema l'osrbi6axa He Moria 651 OBITH pe-
IeHa 6e3 paHTaCTHUECKOTO IIPOrpecca B BHIUMCIUTEILHOM 06J1acTH. EC/IM 3TOMY acIleKTy He
yZAessieTcsl JO/DKHOTO BHUMAaHUS, TO TOJIBKO II0OTOMY, YTO GOJIBIIMHCTBO JIF0Jel, He 3aHUMaB-
IIUXCSI HayYHBIMH BBIYHUCIEHUSIMHU, — B TOM YHCJIe ¥ OOJBIIMHCTBO IPOPeCCHOHANBHBIX Ma-
TeMaTHKOB! — He IIPeJICTaBJISIIoT ceGe pasHuIty Mexxay 108 m 1030,

8.1.1. YetHbili lonbab6ax

[lepeyncIM OCHOBHEIE 3TAIIBI 3TOM IKCIIEPUMEHTATHHOH ITPOBEPKH.

e 1< 33-10°, Illerr Mok-KoHr, 1964. B 3T0if cTaThe IIpefsIosKeH METO/ IIPOBEPKHU T'HUIIOTe-
361 ['os1b16axa IIpH IIOMOIIY pelleTa II0 TabIrIlaM IIPOCTHIX YHCeJ, KOTOPBIM HCII0/Ib30BaICs
B JaJIbHEHIIIEM.

e n < 107, Matipun Craita u [loab Crait, [326], 1965. [IpH 3TOM OHH HCIIOJIL30BaIH KOM-
nbroTep MANIAC II Jloc AslaMocKoM JlabopaTopHU.

e SJH bomaH, Kaps-dpuk ®pébepr [118], 1975 — ko.uuecmeo IIpeAcTaBJIeHUU 4YUCeS
< 350000 KaK CyMMBI IBYX IIPOCTBIX.

en< 108, Vusesam Jlait’® u YUeHUKH, [246], 1980.

e n<2-10'% 3unpro I'panBuLT, SH BaH Je JIyHe, XepMaH Te Puure, [192], 1989. IIpu aTOM
HCII0JIb30BaJICd BEKTOPHBIN KoMmmbioTep CDC Cyber 205.

74 Jlymaro, 0fHaKo, YTO0 OB U ellle OJVH MOTUB. HeCOMHEHHO, yBJIeKasiCh UCTOpHel acTpoHoMuuY, H. I. yuTas BaH
Iep Bapzena [15] u Hetirebayapa [76]. Hy, a IT0CKOJIBKY MMeJI IIPUBBIUKY IIPOBEPSITH BCE CaM, TO PEIIiI BEIyIUTh U
KJIMHOIIMCH, HY, MOJKeT, He /10 YPOBHS CBOOOJHOTO UTE€HHsI, HO YTOOBI MMeTh BO3MOKHOCTB CBepATH ITepeBoAbl. I1o
rojilaM BCe CXOJUTCH.

75 «Mas no tengo la pretension de hacerle creer que haya en ello un mévil moral. Limitémo nos, se lo ruego, a
considerar el asunto como una cuestion de pura estética.”

76 Bo MHOTHX MeCTaxX CMeIITHAS OTleYaTKa, B KauecTBe I1epBOro aBTOPa 3TOM CTaTbU YKa3bIBaeTCd HeKUH YHIIbSIM
JlaHKacTep — SIBHBIM HaMeK Ha afipec aBTOpoB, University of Lancaster.
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e n < 4-10'". MarTu Cunucamo [320], 1993. IIpu 3TOM TO>Ke HCII0JIb30BaJICd BEKTOPHBIN
MeriHQperiM IBM 3083.

B mmpo6sieme MepceHHa IIPUMEPHO B 3TO BpeMs AMHO03aBPhI IIPOUTPAIH 9BOJIOIIOHHYIO
TOHKY MJIEKOTUTAOMMUM [13] — a 3mech, KaK Mbl YBUAUM, He /10 KOHIIA. ITO CBSI3aHO C TEM,
4To GhICTpas IIpoBepKa rumnoTe3sl [oba6axa TpebyeT XpaHeHHUS 02POMHbBLX Ta6OJIUIL IIPOCTHIX
YrceJI ¥, TEM CaMbIM, ITpebsIBIIsIeT Ype3sMepHbIe TPe60BaHUS K TaMITH KOMITBIOTEpa.

e n<10'3, JKan-Mapk /[lesyiie u XepmaH Te Puute [168], 1997. OKoJio 53 4acoB BEIUUCIIEHUS
Ha Cray (98.

e n < 10, )Kau-Mapk /lesyite, XepmaH Te Puie, SSHHuUK CayTe, [170], 1998. OcHOBHad
4acTh BBIYHCJIEHHd OblIa IIpOBeJieHa Ha cyllepkoMIibloTepe Cray C916 B SARA (= Stichting
Academisch Rekencentrum Amsterdam) u Ha cepBepHOM KiyacTtepe Power Challenge Array
R10000 B INRIA (= Institut National de Recherche en Informatique et en Automatique).

e n<4-101, Wopr Puxirraii, [300], 2001. BeIuucieHHe pacIipe/iesisioch MesK/y CEMBIO pa-
6ounMu cTaHIMAMHY Sun Ultra 1 U IIecTh0 pabouYMMU CTAaHIIUSAMHU Sun-4, IIPOBEPSIBIINMU
0K0J10 107 YeTHBIX UHces B ceKyH/y. O6IIee BpeMs, IOTpe6oBaBIIIeecs Il 3TOT0 BEIYMCIEHHUS
cocTaBUIO 0K0JI0 130 mHelt [B 69KTpayHAe], U3 KOTOPOro 60JIbIIle II0JIOBUHBI 3aHJIO0 IIOPOK/e-
HIe CaMUX CIIMCKOB IIPOCTHIX YKCes B TpeOyeMbIX HHTepBasax.

e n<4-10'8, Tomac OnuBeiipa 3 CubBa’’, 3urdpus Xepror u CuabBuo Iapay, [272], 2014.
KpoMme [ByX [1eCATKOB YHUBEPCHUTETCKUX M APYIHX HCCIEN0BATeJIbCKUX pPecypcoB B Utamuu
(Brutrouas, Hanpumep, INFN =L’Istituto Nazionale di Fisica Nucleare), ITopTyrauuu, HMcranumu,
lepmanuu u q)paHHHH78, 3TOT OTPOMHBIN BEIUUCIUTENBbHBIN IIPpoeKT 2005-2013 rooB moTpe-
60BaJI y4acTus ABYX KPYIIHBIX CIIeITMaTU3UPOBaHHBIX CUCTEM: CyllepKoMIIbIoTepa Cray XT5
Kraken B NICS (= National Institute of Computational Sciences) u ksacTepa IIpoIlecCOpoB Xeon
B NCSA (= National Centre for Supercomputer Applications).

8.1.2. HeueTHblih NTonba6ax

ITpoBepKa HeUETHOM TUIIOTe3bI ['0/Ib/I6axa IMPOU3BOIUTCS IIPU IIOMOIITY YeTHOM TUIIOTEe3bI
T'onppbaxa U IIOCTPOEHUS JIECTHUI] IIPOCTHIX YHCeJI, KaK OIIFCaHO BO BBeJleHUU. MopasIbHO 3TO
IIPUMEPHO Ta Ke Ujlesi, YTO MeTOo, ogbeMa /IMKCOHa, II0JpOOHO U3JI0KeHHbIHN B [12].

e n < 10%°, )Kan-Mapxk /le3yiie, Toys Eddunrep, XepMaH Te Puite u IMHUTpUil 3UHOBLEB,

[168], 1997, ycaoeHo, o Mopysto GRH.
e 1 <10%°, TuHEK CayTe [306], 1998. BEIYKCIeHNe paclpe/essioch MeXIy copoKa pa6oyuu-
MU CTaHIIMSMHU Sun U 3aHSJIO B 06IIIet CJI0’KHOCTH IIPUOIU3UTETBHO 4 THS.

o 1< 8.37-10%%, Tomac OsuBeitpa 3 CHiibBa, 3Urdpus Xeprior u Cubbuo apay, [272], 2014.

e n<8.875-10%, Xapasnbp XenprorT u [JaBup [Lnatt, [220], 2013. dakTHUUeCcKH IIpOBepKa
JoBeJieHa 10
8875694145621773516800000000000.

77 Tomac OmuBeiipa 3 CuIbBa — Ipodeccop GaKyIbTeTa 3MeKTPOHUKH, TeIeKOMMYHHKAIIAH M HH(pOPMAaTHKE
yHHuBepcuTeTa ABelipy http://sweet.ua.pt/tos/ OH omy6srKoBaj 60JIbIle MIOKUHBI COBEPIIIEHHO HETPUBHATbLHBIX
KOMITbIOTEPHBIX BBIUHCIEHUH B TEOPHUH YHCesI U TEOPUH JUCKPETHBIX JUHAMUYECKHUX CHUCTeM — He TOJIBKO THIIO-
Tesa [osibJi6axa, HO ¥ OLIeHKH /I L-ps/ioB, TMIIOTe3a APpTHHA, THIIOTe3a 6/IM3HeI|0B, prime gaps, ypaBHeHUe Iless,
rurnoTe3a KosutaTiia 1 ee 060611eHHs, IIOJTMOMUHO U T. JI., IIPK TOM, YTO er0 OCHOBHas 00J1aCTb MHTEPEeCOB BCe e
OTHOCHTCS K TEOPHH yIIpaBJIeHUs, alallTUBHBIM QUIbTpaM, signal processing 1 aHaJIA3y CIIEKTPOB!

78 Cm, Hanpumep http://sweet.ua.pt/tos/goldbach.html#w
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IIpu 3TOM HCHOJH30BAJNCh mMpu KjaacTepa, 48-amepHBII AMD Magny Cours B Warwick
University, u gBa kiactepa PowerPC B Université de Paris VI/VII. COGCTBEHHO IIOCTpOeHHe
JIECTHUITHI U3 IIPOCTHIX IPH IMOMOIIY nporpaMm Ha C u C++ moTpeboBasio mpuMepHo 400000
YacoB IIPOIIeCCOPHOro BpeMeHu. KpoMme TOro, JOIIOJHUTENBHO 139917 unces IpoBepsyIuChE Ha
IPOCTOTY IIPU ITOMOIIH Pari.

IT0CKOIBKY UCI0Ib3yEMBIN IIPU 3TOM aJITOPUTM [TOBOJILHO OJIM30K K HCII0JIE30BaBIIHMCS
paHee (XOTS eCTh ¥ BayKHbIe OTJIMYUS, CJIUIIKOM CIeITHaJ bHbIe, YTOOBI 06CYKaTh UX 37eCh),
XenprorT u I11aTT 3ajat0TCA BOIIPOCOM, C UeM MOJKET OBIThH CBSI3aHO YJIydIlleHHe Ha MHOXKHU-
Tesb 8- 101, o cpaBHeHuIO ¢ [306]. MHOKHTeIL 107 IIpoKCTeKaeT U3 TOTO, UTO OHU GepyT pe-
3yabTar [272] BMecTo [320] B kauecTBe 6a3bl. KpoMe TOro, UX BEIYHCIEHHE HCII0JIb30BaJI0 B 10
pas 6osbirte CPU time. [Tocsie 3TOTO BCe ellle ocTaeTcss MHOKUTe b 800, KOTOPBHIU TPYAHO 00b-
SICHUTh ¥ KOTOPBIX MOJKeT OBITH CBS3aH, II0 KpaliHel Mepe 0TYacTH, C BO3POCIIe TaKTOBOH
Y4acTOTOM U IJIMHOM CJI0BAa COBPEMEHHBIX IIPOIIECCOPOB, a TaKKe 60Jiee OBICTPOM IIaMSATHIO 3Ha-
YUTEeJTbHO 60JBIIIET0 00'beMa, UTO ITI03BOJISLIO0 3G PeKTUBHEE OPraHU30BaATh PEIIeTO, M, BO3MOXK-
HO, C KAKUMHU-TO IPOrpaMMHBIMH QpaKTOpaMH.

e n < 10%, dnyapn Poype, Aptyp TpaBeca, [305], 2016. B aToi1 paboTe IIpou3BeieHO He3a-
BHCHMO€E IIOATBEPIKAeHWe 4YacTH BeluncaeHus Xeabdrorra u Ilnarra, Heo6xomumoe MAJIst
Jl0Ka3aTeJbCTBa TepHapHOM rumote3bl [osbOmaxa. BelumciieHHe IIPOBOAUIOCH OYKBaJbHO
B Mathematica 7.0 Ha BeIMUCIUTEIbHOM KiIacTepe Hipatia B Universitat de Barcelona.

Ob6paTuTe BHUMaHUe, HACKOJIBbKO HeueTHHIY ['0/Ib16aX IIPOIIle YeTHOTO KaK 8blHUCAUME1b-
Has 3amada. https://atlas.mat.ub.edu/personals/roure/stairway/

8.2, AcmMmnToTUYeCcKas rpaHuLa

IlepBoHaYaIbHOE JJ0Ka3aTeJIbCTBO BUHOTpazoBa He /JaBajlo HUKAaKOM OIeHKH TOTO MecTa
V, HaumHasi C KOTOPOTo KaXkoe HeUeTHOe YHCJIO eCTh CYMMa TPeX ITPOCTHIX — 00BIYHO V Ha3bl-
BaeTcsI KOHCTaHTOM BuHorpagoBa. C 9T0M TOUKM 3peHUsI J0Ka3aTeIbCTBa aCUMIIOTOTHYECKUX
Pe3y/IbTaTOB MOYKHO PasfieTUTh Ha CJIeyIOIIie ISITh THIIOB.

» HeaddpekTUBHEIE, C TTOMOIIIBI0 KOTOPBIX HEJIb3S IIOJIYIYUTh HUKAKUX SIBHBIX OIIEHOK BO3-
HUKAIOIUX KOHCTAHT.

* 3pPexTHBHEIE, HO HEABHEBIE, C IIOMOIIbI0 KOTOPHIX MOYKHO 6BLIO GBI B IIPUHITHUIIE II0-
JIYYUTH KaKHe-TO OLleHKH, HO 3TO He C/leJIaHO — HaIIpHUMep, IIOTOMY, UTO II0JIyJarompecs Ipu
3TOM OIIeHKH BCe paBHO GYAYT COBEPIIIEHHO HepealbHBIMH.

« SIBHBIE, HO HEpeaJdbHBIE — pPeyb HjeT 06 orleHKax Tuna 10 {11 3 miu 4To-HU6YIb B TAKOM
nyxe, 3aBegoMo out of this world.

o PeanbHBIE, HO HeJOCTyIHBIe — JI/I9 Ipo6seMbl [oba6axa oreHkH Tuma V < 101000,
He BBIIVISIASINNE CIUIIKOM paHTacTHUeCKUMU, HO HaXOAIIINecs fajleko 3a IpefejaMy Halllux
daKTUUeCKUX BEIUHCIUTEIbHBIX BOSMOXKHOCTEH B JIT060M 0603pUMOM OYAyILIEM.

e JlocTynIHBbIE — BOT IIPUMEPHO TaKue, Kak V =< 10%, 10 KOTOPBIX MBI MOKeM paKTHUUeCKU
HaJledThCS JOCUYUTATh Ha HAIIUX CETOAHAIITHUX KOMIIBIOTEpax.

B § 5 MBI yoke yrnoMuHaIH, 9T0 B 1939 rony [sierengapusbiii] boposa[k]uH fas nmepByro [JIeres-
fapHyIo] omleHKy V, a OTOM B 1956 TO/Ty IOHM3MJI 3Ty OIJeHKY /[0 Uero-To B ayxe V < 102008660,
BCe ellle COBEPIIIeHEHHO YMO3PUTEeIbHOTO.
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8.2.1. be3ycnoBHble pe3yabTaThl

C Tex IIOp OI[EHKM KOHCTAHTHI V MHOTOKPATHO YJIyYIIaJIUCh. BOT HECKOIHLKO TUITHMYHBIX
6e3yC/108HbIX Pe3yIbTaTOB — OBLIIN U IPyTHe, HAIIPUMeD, pe3yIbTaThl, JaBaBIIIHe Yy Th XY/IIIHe
OITeHKWU, U YCJIOBHLIE Pe3yIbTaThl, 0 KOTOPBIX IOHET pedb fasee.

V < 8811503
e V<e®  =10"1% Usnp JoKUHKYH, Bant TeaHAze, [143], 1996.

o V <3100~ 101347 130 Musruwmt, Baur TeaHa3e, [255], 2002.

~ 10%3%91 Yspy, okumokyH, Banr TesHA3e, [142], 1989.
9715

OpxHako B TaKOM BHJie BCe 3TH OLIeHKH, OUeBUHO, BCe ellje OTHOCATCA K KaTerOpHUHU CoBep-
IIIeHHO HeIOCTYIIHEIX, U IIyTel JaJbHENIIIero CYIeCTBEHHOI0 UX YIyYIlleHUs Ha ITyTH XapAu—
JluTTaByra—BHUHOIpasoBa He BUAHO.

8.2.2. YcnoBHble pe3ynbTaThl

B oyinume 0T pe3yJsIbTaTOB IIPeAbIAYIIEero IIOAIIYHKTA IIepeurcIeHHbIe HIKe Pe3yIbTaThl
3aBUCAT OT cripaBeyiuBocTy GRH.

e V<el®=3.10%, Baur Teanp3e, YsHb [JpKUHXKYH, [353], 1993.
o V <10?°, ImuTpuit 3uHOBBEB, [368], 1997.

B couyeTaHWH C YIIOMSHYTON B IIpPeAbIAYyIleM IYHKTe IIPOBEPKOM HEYeTHOMN THUIIOTEe3bI
Tonpabaxa o 10%° (Taxoke 1Mo mopysro GRH!) aTo faeT ciaefyroluii OKOHYATEIbHBIN PesyJib-
TarT.

¢ HeueTHas rumnoTtesa l'oybibaxa crrpaBeyiiBa o Moaysato GRH, J)Kan-Mapk /lesyite, [oyB
Jddunrep, XepmaH Te Puite u IMUTpUN 3UHOBLEB, [168], 1997.

TaxuMm obpa3oM, mpobyieMa, KOTOPYIO IIOCTaBUII epef cob60u Xenb(ProTT, COCTOSIIa B TOM,
4TOOEI ITIOJTyIUTh TAKOTO Ke TUIIA OIleHKH 6e3 IIpeII0/I0KeHUs ClIpaBesuBocTH GRH.

8.3. Pa6ota Xenb¢rorra

Ecyiz cMOTpeTh TOJILKO Ha GOPMYJIMPOBKY Pe3yJIbTaTa, XeJbQroTT cLeJiasl 10 OTHOLIEHUIO
K pabote [lesyiie, IpduHrepa, Te Prsie 1 SMHOBBEBA TO K€, YTO BUHOIPaZ[0B cZies1ast 110 OTHOIIIe-
HUIO K pabote Xapau u JIUTTIBya, — yopaJjl 3aBUCUMOCTE OT rurore3sl Pumana. Ho Ha camoMm
JleJie, Kak ¥ BuHorpazioB B 1937 rofy, OH cesaa ropaszio 60sbIre.

A MeHHO, B pa6oTax [213, 214, 216]7° oH nepe/e/ia 60/IbIIMe KYCKH aHAaIUTHUECKOH Teo-
pHH 4ucesi, C TeM 4TOOBI IIOHU3UTH I'PAHUIIEI B aCHMIITOTHYECKHUX pe3yIbTaTaX HaCTOJIBKO,
4TOOBI OCTAIOIHUECS CIyYal MOYKHO OBLJIO IIPOBEPUTH Ha KOMIIBIOTEpPE C IIOMOIIBI0 U30IIpPeH-
HBIX 3JIEMEeHTapHBIX MeTO/I0B, UTO CaMo II0 cebe SIBJIIeTCS COBEPIIEHHO IPaHHO3HBIM TOCTH-
JKEHHUEM.

B Mae 2013 roza oH noHU3WArpaHuIty Ha V mo V < 107, a B ekabpe 2013roga—po V < 1
BOT KaK 0OH caM KOMMeHTHPYeT 3To IIPojBIKeHHe: “... the distance between 2-10!3%6 and 10%7 is
such that we cannot hope to get to 10?7 (or any other reasonable constant) by fine-tuning previous
work. Rather, we must work from scratch...”

I 9TOr0 eMy IIPHUIIIOCH IIPUHATE HECKOJIBKO IIPUHIUIINAIBHBIX pellleHu. [lepeunciiio
HEKOTOpbIe U3 HUX, I10 II0BOAY AeTajlell U fajJlbHeNIIINX HHHOBalUH, cM. [215, 217, 218].

029 027.

7 IIpsiMBIe CCBIIKH Ha TeKCTHI BCeX 3TUX PaboT, a TaK>Ke IIONY/IIPHBIX U3JI0KeHHUH [215, 218] 1 kHuUru [217] MOXKHO
HaUTHU Ha ero cTpaHuIle https://webusers.imj-prg.fr/~{}harald.helfgott/anglais/publications.html

AMTOPUTMWNYECKASA MATEMATUKA N MATEMATUYECKOE MOAETMPOBAHUE 43


https://webusers.imj-prg.fr/~{}harald.helfgott/anglais/publications.html

BaBunos H. A.

o JIpyroii, 4eM BO BCeX IPEJIIeCTBYIOIUX PaboTaX, HCXOAHBIM BHI60P 3aMeHBI THIIOTE3EI
PuMaHa, — UCII0JIb30BaHUe KOHEUHOM IIPOBEPKH BMECTO 06J1acTeil, CBOGOHBIX OT HyJei L-
OYHKITHN.

o CB3aHHOE C 3TUM JIPyTO€ pasbHeHHe Ha 60JIbIINe U MaJIble [yTH, B pe3yJIbTaTe KOTOPOTO
6OJIBIITHE [IyTH CTaJIH eIlle MeHbIIIE.

2

o BBIGOp TayccoBa CITaKUBaHUA ¢ — e b /2

t— e~!y Xapau u Jluttasyzga’l.

BMECTO 3KCIIOHEHITHMAJIBPHOTO CIJIa’KHMBaHHUA

e HoBbIe aCUMIITOTUKH Ha 60JIHIITHX ayrax.

o HoBBIe OIIeHKH Ha MaJIbIX ayrax (ato [JI1 MEHS BBRIIVIAOUT KaK cCaMasd mexHu4eCKu TpyaHast
qacTb ,Z[OKaBaTe.JIBCTBa).

Tak Kak Telepb aCHMIOTOTHUYeCcKass U 3KCIIepUMeHTaIbHas 06J1acTH IIepeKphIBalOTCs (Ha
TPU TIOPSIKA), KaXK/I0e HeUeTHOe UKCJIO 11 = 7 SIBJITeTCS CyMMOH TpeX IIPOCTBIX YHCEJI, UTO U J0-
KasbIBaeT HeUeTHYIO THIoTe3y l'osba6axa B UCXOTHOM GOPMYIUPOBKE.

9. 30J10TbIE ABJIOK A®POANTDI

As a side note, pa3 y> 3To personal account, B 2016 roxy Universidad Nacional de Cérdoba —
ToM KopmoBel, KoTOpast B ApreHTHHe, a He TOM, KOTopas B AHIAIyCUN — IIPUCYIHUI Xapajlb-
Iy XeabQroTTy cTelleHb JokTopa Honoris Causa. 5l Kak pa3 oKasaJicd TaM II0 IIPUIJIAIIeHHUI0
cBoero apyra Hukosiaca AHAPIOIIIKeBH YA U [IPHCYTCTBOBAJI IIPU HarpakieHuHU. II0CKOJIBKY 110
3TOTO 51 MHOTO 06IIasIcs ¢ Xapaab/oM, KOI7ia OH 3aHHMaJl y Hac Kadeapy Jlame,®! u yrxe crbl-
I1aJI IBa eTo JOKJIa/ia C pacCcKasoM O JoKasaTeabCTBe (jieToM 2014 rofa B Ceysie M IOTOM OCe-
HbI0 2014 rozma B IleTepbypre), To MOT CIeJUTEH 3a MaTeMaTHKOM BIIOJIyXa U COCPeLOTOUUTHCS
Ha popme — [OKJIal, eCTeCTBEHHO, OblI Ha UCIIaHCKOM. HUKOIZIa HU 0 3TOT0, HU II0CJIe S He
CJIBIIIAJ CTOJIb HOPMAaTHUBHOMN U paQUHUPOBAHHOM HCIAHCKOM pedyl, HAIIOMHUBIIIEN MHE 110
CTHUTIO TeKCTHI Bopxeca®”. Kak ToBOpPUT II0 9TOMY IIOBOJY KJIacCHUecKas HHAUIMCKas II0C/I0BH-
1a, «I[TuBy B MeIlIKe He yTaullIb.

Kuura Xapaibaa [217], cofepsKarasi IoJHOe pellleHHe HeueTHoM mpo6reMsl Foba6axa’,
Ha4yuHaeTcs COo CIefyolero anurpada:

éyyug 8 v téAeo 6 8¢ 16 TpLTov ke Elapdle
oLV TL 8 " €E€duyev Bdvatov kai ki[pa péravav

HerT, IOHATHO, MBI BCE YUMJIUCH NOHEMHOZ2Y, U JInbepajl ¥ KOMMYHUCT, U YMeHHUEeM IIPOLIUTHUPO-
BaTh I1apy CTPOK II0-TpedecKU B IleTep6ypre HUKOTO He YAUBUIIL. B ITepBoii mosioBuHe 1970-x
BOOAyIIIeBJIeHMe (= Begeisterung) rpeuecKUM sI3bIKOM — II0YepKUBal0, He CTOJILKO IpedecKom
KJIACCUKOM, KaK UMEeHHO A3blIKOM — OBLIO Cpej MaTeMaTHUKOB 06II[UM MecTOM. 13 Tex, ¢ KeM
1 OBLJI GJIM3KO JIMYHO 3HAaKOM, bopuc boprucoBuu BeHKOB 1 AsiekcaHp PeopoBud IBaHOB yKe
BJIAJIeJIH, 10 TOT0, KaK 9TO CTaJI0 MEMHCTPUMOM, I'pedeCKUM Ha YPOBHE CBOOOIHOTO YTEeHUS, BCe
oCTaJIbHBIE YYUJIU, B Pa3HOM CTelleHU U C pasHBIMHU pe3yJabTaTaMu. Mapk MBaHoBUY BaliMa-
KOB KakK pas B TO BpeMs founTas «AHabacuc» u IpuHsIc 3a «Kuponenyro».

80 «Cela m’ha pris du temps, mais le résultats devrait étre applicables dans un cadre général et le lissage gaussien
deviendra, j’espére, un peu plus populaire dans le travaux explicites en théorie des nombres” [215].

81 https://chebyshev.spbu.ru/harald-helfgott/

82 JluTepaTypHBIN CTHIIb Xapasb/ia MOKHO OIJeHUTH 110 3aIIMCSIM ero JieKIuii B Ilepy u Aprentuse [212, 219, 221],
HO TYT JIeJIO ellfe ¥ B UCIIOJHUTEIbCKOM MacTepCTBe.

83 https://webusers.imj-prg.fr/~harald.helfgott/anglais/book.html
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KomnbtoTep kak HOBast peanbHOCTb MaTematukm. IV. Mpobnema Monbabaxa

Torma 3To BOCIPHMHUMAJIOCH KaK HEYTO abCOJIFOTHO eCTeCTBEHHOE, a CerofHs TPYLHO BOC-
CTaHOBHUTb, ObLIa JIK 3TO IIPOCTO popMa 3CKaIlM3Ma, yXoJa OT Bce 6ojiee THETYIIINX, HAUMHAS
€ 1968-1969 roz10B, COBETCKUX peaIui WU HeUTOo ropaszo 6osiee pyHAaMeHTaJIbHOe, UMEBIIIEe
He TOJIBKO 0YeBHIHYI0 TepalleBTUYeCKYI0, HO U YHUCTO HO3TUUECKYI KOMIIOHEHTY. Bo BCcsIKoM
cIy4dae, HACKOJIBKO I MOTY CYAUTD, B OTJIMYHE OT JPYTUX CHHXPOHHBIX YBJIeUeHUU THUIIa 6y 13-
Ma, HOCUBIIIUX ITOBaJIbHBIN XapaKTep, U3yUeHUIO [IpeBHe]rpeuecKoro g3blKa 6b1IU Hauboiee
II0[BepsKeHbl IMEHHO aJlelITHl core mathematics. V MmeHS HeT ouegudHo20 oTBeTa. bymymemy
HUCTOPUKY MaTeMaTHKHU CTOUT, OJJHaKO, II0ITP060BaTh 0CO3HATh, I0UEMY OYM HM3yUeHUd rpede-
CKOI'0 CTOJIb TECHO KOPPEeJIHpPOoBaJl C paclIpocTpaHeHeM TeOPUU KaTeTOPUM, TOMOJIOTUYeCKON
anre6pel U anre6paudeckoil reoMeTpHu .,

JloMa y AHQepTheBbIX—UyTaKOBBIX COOMPAICI KPY>KOK, Iie QUIIOIOTH, UCTOPHUKHU U MaTe-
MaTUKHU yuTaau [lnaTtoHa. S cXoqua Ha HEKOTOPOe KOJIMYeCTBO 3aHATHUM, HO II0CJIe TOro, Kak
HeCKOJIBKO pas He yZ,aBaJIoCh 3a Bedep JOYUTATh OAUH ab3al], Tak KakK dac 06Cy>KAaauch Gop-
Ma u/uny QYHKIML a0pUCTa MIN IIPUYaCcTUsi, BHE3aIIHO yTpaTUi UHTepec. K ToMmy MOMeHTY
s yoKe IIPOHUKCA JUKTyMoM 6paTbeB I'puMM (“ich weifd den Weg — ich kenne den Weg”) u 11e-
HWJI UCTUHHOE BHYTPeHHee 3HaHMe Topas/o BRIIIIe TOTO BHEIIIHEr0 3HaHU, KOTOPOe BO3HUKA-
eT IIPY 3ay4MBaHUHU apafgurM. [10sToMy MHe IIPUIIIOCH IIEPEKII0UUTHCA Ha U3ydeHue 60Jiee
IIPOCTHIX I3BIKOB THIIA papCy ¥ BIHBSIHS ¥ OTPaHUUUTHCA U3ydeHHeM KopIlyca TeKCToB IlmaTo-
Ha BO QpaHITy3CKUX ITepeBofax (COOCTBEHHO, C TeX II0P s1 BOCIIPUHUMAI0 ero JIETKOMBICJIEHHO,
Kak ¢ppaHItysckoro dumocoda: “c’est par la science et non par le nombre qu’il faut juger”). A kap-
MaHEBI HeBe>KeCTBa COOCTBEHHO B I'pedecKOM JIMKBUAMPOBATh y ke MHOTO0 1103Ke, the easy way,
pabotas B 1989-1990 rogax rnmpodeccopoMm yHuBepcuTeTa Kprra B MpakiroHe.

U l'ecuozia TOKe BCe UYHUTAJIU B IETCTBE — ellle He II0-TpevecKH, KOHEYHO, a B IlepecKa3ax
T'acriapoBa u Bepecaesa. Hy, Tuna, ripo npumopzauaabHyro Houb (Hrokc, alias HrokTa), KoTopas
pozmia Mopoca ¢ yepHoU Kepoii, TaHaToca, [UIIHOCa, a Tak>Ke Jpoca, Ipuny, lepaca, Momyca,
Hemesuny, CTukca, XapoHa, Mop 1 KOT0-TO TaM ellfe B KoJIndecTBe, OHeMpoca, 4To I (y caMo-
ro 'ecuopa, pasyMeeTcs, BCIOLy BO MHOXKeCTBEHHOM 4ucJie, Oneiroi = cHbI). Ho B «TeoroHum»,
KOHEeYHO, MMEHHO B TaKOM IIOps/iKe: BHaUasle HACU/IbCTBEeHHAas: CMepPTh, CMEPTh B 60X WJIH OT
paH, Kepa, ¥ TOJIBKO IIOTOM MUpPHAs CMePTh OT cTapocTH, TaHaToC.

[ToaToMy, yBHJIEB 9TOT OTPHIBOK B KHHTIe XapaJbla, s YIUBUIICA, 4TO TaHAaTOC IIpeIIecTBY-
eT Kepe. I He 1ToMHI0, UT0OHI «Gynaikdn Katalogos» BXOAMII B MOM IeTCKUM KpyT uTeHUd. [lo-
3TOMY, YTOOBI IIOHATH CMBICII 3TOr0 snurpada, MHe IIPUILIOCH 3aIJITHYTh He TOJIBKO B Ipede-
CKHUH TeKCT [222], HO ¥ B COBpeMeHHBIN QUIIOIOTHYeCKHY KOMMeHTapui [271], 4T0o6b HAUTH
TY CTPOKY, C KOTOPOI HaUuMHAaeTCs IIpUBeleHHbIN XapaabloM ¢parMeHT,

Kat 61 €xev §vo pufia modwkng 8T At[ardvtn
U BOCCTAHOBUTH KOHTEKCT.

Ecii OIyCTUTh aHaIA3 IpeuecKUx 0oOblYaeB U I'PeUeCKUX IIPUYACTHH, peub 37ech HUIeT
0 cBaToBCTBe ['nImoMeHa K fouepu CxeHest. UT0OBI U3bekaTh Opaka, [6picTpoHOTAsA] [6oTOoTIO0-
nob6Has] ATaslaHTa BBI3bIBaeT KEHUXOB Ha COCTSI3aHUE B Oere, B KOTOPOM OHa, BOOPY>KeEHHasI
KOIIbeM, HX IIpecjelyeT U, HACTUTHYB, yoruBaeT. U TobKO ['UIIITIOMeHy yAaI0Ch II06eUTh, BOC-
T10JIb30BaBIIHCH ITOJapPKOM AQPOSUTEI — TpeMs 30JI0THIMHU s16JI0KaMH, KOTOphIe OH IT004Yepes-
HO OpocaeT Ha 3eMJIK0, YTOOBI OTBJIEYD U 3a/leprKaTh ATaJIaHTy. B pe3yJsibTaTe OH IPUXOAUT K G-
HUIITY IIEPBBIM.

84 BepostTHO, 3TO GblTa KOMGHHAIIMS MHOTHX Pa3HOILIAHOBEIX paKTOPOB, COBMECTHOE JIeHCTBHE KOTOPHIX U IIPO-
H3BeJIO CTOJIb MOIITHBIN KYMYJISTUBHBIYN 3QPeKT. He60IbIINM, HO BIUATENbHBIM $parMeHTOM 3TOH KapTHUHBI ObLT
sanurpad m3 Jcxuia B BeIIeaiel B 1972 roxy kHure AHape Beiinsa «OCHOBHI Teopuu uuces» [16]. Bugumo, 60s1ee
3CCeHIMaTIbHO TO, YTO HabMpaBIllee TOIAa CHUIy U3ydeHHe TeKCTOB ['poTeHjMKa HOCUJIO IIPeUMYIIeCTBEHHO YHCTO
drI0I0TMYecKU XapaKTep, U U3ydeHue rpeyecKod rpaMMaTHUKH BBICTYIIA/I0 MOIITHBIM KOHTPAITyHKTOM.
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BoT kak KOMMEHTHUPYET 3TOT pparMeHT Tekcta Kupk Opman: “the prize was not equal for
them both: for she, swift-footed godlike Atalanta ran refusing the gifts of golden Aphrodite but for
him the race was a matter of life, either to be taken or to escape ...Remarkably, however, when
the race has these elements of hunt, it is always Atalanta who is hunting, and the suitor who is the
hunted” [271] — uin, B Bepcuu H0pus llBaHoBrYa MaHUHa, «He MBI BIOKpaeM MaTeMaTHKY, a
OHa BBIOGHpPAET Hac».

[TapannenpHad TeMa, C He6OJIBIIUMH BapHallUsaIMU, N3BeCTHA HaM M3 paccKa3oB Mapko
IToJsio IIpo IIpaBHYYKY Yrofali-KaraHa, XyTyJayH [= AranaHTa], alias AW-SIpyk. C TeM, KOHEUHO,
UTO OHa 3asIBUJIA, UTO BBIMIET 3aMy>K TOJIFKO 3a TOTO, KTO IT06eJUT ee B MOHTOJILCKOM 60pbbe
(YHgacHul 66x). KpoMe TOro, IPOUTPaBIINI He pUCKOBaJI OBITh YOUTHIM, HO HOJDKEH OBLI IPU-
THaTh ee OTIy Xavay TabyH u3 100 somazeti. Ecoii Beputh Mapko Ilosto, in half no time Xatigy
CTaJI BJIaJiesIbIleM JecaTKOB ThICAY JIolafel. Kak M3BeCTHO, MMEHHO C 9TUM CBsI3aHa TPafULiu-
OHHasI 0/Ie>KIa MOHTO0JIbLCKUX H0PII0B — KOPOTKUE PyOaIIKHU-paCIallloOHKH C OTKPHITOM IPyAbIo,
JeMOHCTPUPYIOIIME, U4TO 60per] My>K4HHa.

Bocripousse[y Tellepb I1epeBoJ, stUrpada IeJJMKOM, BMecTe ¢ omcymemeayrowell B [217] miep-
BOM CTPOKOM:

Tertepsb y 6BICTPOHOTOM ATaJIaHTHI OBLIO d8a I6JI0Ka.

Ho 11es16 66L71a 6J1M3Ka, OH OPOCHJI HA 3€MJII0 Mmpembe
W atuM crraccesa otT TaHaToca U yepHOU Kephl

— m3berkaJll Kak 3a6BeHUs, TaK U HeII0Cpe,CTBEHHOM yTpo3bl HACUJIbCTBEHHOM cMepTH. KpoMe
OPsIMOTO YIIOMHUHaHUS YeTHOM U HeueTHOHU Ipo6seM l'osbbaxa, 3/iech eCcTh ellle HeCKOJIbKO
60Jiee M1 MeHee OYeBUIHBIX OTCHIJIOK K COZlepKaHUI0 U CTPYKType TeKCTa ¥ BHEITHUX aJLIio-
3HH, HEKOTOphIe U3 KOTOPHIX 1 cuuTaJl. He COMHEBarCh, OJTHAKO, UTO BhIOUpasi 3TOT anUrpad
XapaJspJ UMesl B BULy U UTO-TO €IIle, UYTO OT MeHS YCKOJIb3HyJI0. BripoueM, Bpsi JIU 3T CKPHI-
Thle CMBICJIBI OBLIM paccuUTaHbl Ha 00bsicHeHHe. If this is not beautiful, I don’t know, what is.

10. AELUEB JIN SKCNEPUMEHT B MATEMATUKE?

10.1. Apyrve aaANTUBHbIE 3aa4l

CaMa 110 ce6e mpo6rema lobi6axa Mpej0CTaBIsIET MaJI0 MHTEPECHOTO MaTepHaJsIa JiyIst 9KC-
IIepuUMeHTa Ha 6b1moeoM KoMIbIoTepe. OHAKO eCTh OTPOMHO€e KOJTMYeCTBO GJIM3KUX II0 THUITY
aJTUTUBHBIX 33/1a4, KOTOPHIE IPe/OCTABJISIOT GOJIBITION ITPOCTOP [IJISL COCTABJIEHUS 3aJJaHUH
yue6HOT0 XapaKTepa, cM. [14] 1 cofeprKaIyecs: TaM CChLIKH.

HarmmoMHHM, HaITlpUMeD, UTO 3HaMeHHTas THInoTe3a XapaAu—/INTTIBy/ia YTBEPKIAET, UTO
JII060€e OCTaTOYHO GOJIBIIIOe HATypaIbHOE YHCJIO #, CAMO He SIBJISTIOIIeecs: KBaIpaToM, IIpe-
CTaBHMO B BHJIe CyMMBI p + m? IIPOCTOTo U KBajpara.

¢ B ToMm >xe 1937 roy TeM ke MeTOOM JcTepMaH [179] moaydus ciaeyroniee COBMeCTHOE
npubirpKeHre K OMHapHOU TurioTese l'osba6axa u rurioTese Xapau—J/IuTTiByRa. JIro6oe focTa-
TOYHO 60JIbIII0e HAaTypaJIbHOe YHCIO0 IPeJCTaBUMO B BUJIe CYMMEI p] + Po + m? dgyX MPOCTHIX
U KBajpara.

¢ B 1959 roxy IOpuit BiragumupoBud JIMHHUK [69] TTOTyYwII ellje OAHO Ba>KHOe IIPOIBIDKe-
HUe B HallpaBJIeHUH 3TOU TUIT0Te3kl. JIt060e JOCTaTOYHO 60JIBIII0e HATypaJlbHOe YHCJIO IIpef-
CTaBEMO B BUJE CYMMBI p + mZ + mj IIPOCTOIO U 08yX KBapaToB™.

85 Jmps IITkpei0B 06PaTHII MOe BHUMAHHE, UTO 37[ech CHTYAIlHs POBHO TaKas 5Ke, KaK ¢ cCaMoit IpoGieMoit ToIb-
6axa: mepHapHble 3a/jlauH PemIaloTcs, a OUHapHast — HeT.
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3apmaua. Havinute Te yncia n < 100, KOTOphIe He IIPeICTaBILI0TCA B BUZe m? + p, lloBTOpPHUTE
3TOT 3KcIlepUMeHT I 71 < 1000. IIogBIISI0TCS JIX IIPH 3TOM HOBBIE MCKIHUYEHUs, He BJISI0IIN-
ecsd KBagjpaTamMu?

3apmaua. Hatigute Te uucia n < 100, KoTophle He IIPeACTaBIIAI0TCA B BUE 1>+ m?+ p, IloBTO-
puTe aTOT 3KcIepuMeHT Ui 1 < 1000. IIogBJISIOTCS JIU IIPU 3TOM HOBBIE UCK/IIOUEHUA?

B 1849 roxy ne ITosmMHSAK cGOPMYIHUPOBAJ BeCbMa COMHUTEIBHOE YTBEpKeHHe, UTO J1t060e
HeueTHOe YHUCJIO0 1 > 1 IIpeACcTaBUMO B BUJe 2k 4 p I HEKOTOPOH CTelleH! ABOMKHU U HEKO-
TOPOro p, KOTOpOe JIN60 IIpocTo, 160 paBHO 1. PomaHOB [302] mokasas, 4To 4HCIIa, IIpefcTa-
BHUMBIE B TAKOM BH/Ie, HMEIOT II0JIOKHUTEIbHYIO IVIOTHOCTD M YTOUHHUJI TUII0Te3Y e [To/THHIKa
CIeyIOIUM 06pasoM: BEPHO JIH, YTO HAHUHAS C HEKOMOPO20 Mecma Ka>kK[j0e HeueTHOe HaTy-
paIbHOe YHCJIO IIPeICTaBIgeTCA B BUlE 2k 4 p, IJI1 HEKOTOPOH CTeIleH! JBONMKH ¥ HEKOTOPOI0
IIPOCTOTIO p?

3amaua. Kakux umcesn Cpear HEUETHRIX /1 < 106 O0JIbIIIE: TEX, KOTOp&bIE IIPEACTAaBJIA0OTCA B BU/E
2k + p, WIH TeX, KOTOPhI€ B TAKOM BH]IE HE Hpe,I[CTaBIIHIOTCH?

Kaxk 3ameTtus B 1950 rogy Jpzell, CyliecTByeT 6eCKOHeUHO MHOIO0 HeUeTHBIX UMCeJl, He
IIpecTaBUMBIX B BHUJIe 2k 4+ p. B 1960 romy Kpokep IIOCTPOMII CIeAYIOIUM IIPOCTOM KOHTPIIPU-
Mep K rumorese PomaHoBa.

3agaua. YoequTech, UTO HU OHO M3 YHCEJ BHIA 22" _5 IIpU m = 3 He IIpeJCTaBUMO B BHU]Ie
2k 4 p.

10.2. Posib KOMNbLIOTEPOB B peLLeHnU npo6nemsbl Nonba6axa

B mepBOM "acTH g y)Ke UTHPOBaJ MHeHHe XapaJybla, 9To ero pabora 6pL1a 6B HEBO3-
MO>KHA 6e3 KOMIIBIOTEPOB. BoclipousBeny elrfe pas sToT pparMeHT: “The present work would
most likely not have been possible without free and publicly available software: PARI, Maxima,
Gnuplot, VNODE-LP, PROFIL/BIAS, SAGE, and, of course, IATgX, Emacs, the gcc compiler and
GNU/Linux in general. Some exploratory work was done in SAGE and Mathematica. Rigorous
calculations used either D. Platt’s interval-arithmetic package (based in part on Crlibm) or the
PROFIL/BIAS interval arithmetic package underlying VNODELP”.

KpoMe co6CTBeHHO IIPOBepKH YeTHOH THIoTesk! [osba6axa /o 4 - 10'8 u HedeTHoi rumoTe-
3wl Tosb6axa o 1030, koTopele MOAPOGHO 06CY>KAAINCH BhIIIe, TIOJHOe PellleHHe HeyeTHOH
npob6ireMsl T'osb6axa BKIKYAJIO ellfe HeCKOJIbKO HeTPHUBHUAIBHBIX BRIUHUCIUTEIbHBIX aCIllekK-
TOB, [iBa U3 KOTOPBIX CTOUT YIIOMSHYTh CIIeIIHalIbHO.

[Ipe>xze Bcero, 3TO YKCIeHHas IpoBepka O6061meHHoM ['uiote3sl Pumana 1 L-QyHKIUH
L(s, x) 1o BBICOTHI IIOPSAAKA 108/ q, The g — KOHAYKTOpP X. Ta IIpoBepKa oKasalack BeCbMa ce-
PbEe3HOM BEIUHCIUTENBHOM 3aiaueii. OHa ObLIa [JeJIMKOM IIpoBezieHa /[aBuioM IlimaTroM u 1mo-
TpeboBasia 0Kos10 400000 dyacoB pa6oTsl CPU. B 1eHiCTBUTEIHLHOCTH 37eCh IIPOUCXOTUT HEKOTO-
past urpa, MO>KHO ObLIO OB OG0UTHUCH MEHBIITUM 00 bEMOM BBIUYHUCIIEHUN II€HON YBEeJTUYeHUS
aCHMIOTOTHUecKoi oreHkH V < 102 1o V < 1030, Mue kakeTcs, mofo6Hast Urpa, Korjaa pe-
LIeHUs OTHOCUTEJIbHO J0Ka3aTeJbCTBA U BHIUMCIeHUS SIBJISI0TCS B3aUMO0OYCIOBJIeHHBIMU U
J0JDKHBI IIPHHUMATBCS 00HO8peMeHHO, Oy/leT BCTpedyaThbCsl B MaTeMaTHKe BCe Jallle.

Jpyroi BakHenIni GuiocopCKUU BBIBOJL 3TOM paboThl COCTOUT B ciefytoineM. [IocKoIb-
Ky HaC HHTEPeCyT TOUHbIe MaTeMaTH4YeCKHUe OTBETHI, HaM HY KHBI IPUHITUITHAJIbLHO HOBEIE
nporieccops!! /lesi0 B TOM, YTO GOJIBIIHHCTBO CYIeCTBYIOIIHUX IIPOL[eCCOPOB — B YaCTHOCTH,
Intel — co3maHBI B 310Xy NpubAUNCEHHbIX BBIUUCIEHHUN, W TPAaHCIeHIEHTHbIe QYHKITUU
BBIUMCJIAIOTCA MMHU HeBepPHO. JTO 3HAUUT, UTO BCe 0e30IIMO0YHBIe BBIUMCIEHUSA [JO/DKHBI
HMILIEMEeHTHUPOBAThCS HEIIOCPeCTBEHHO Ha YPOBHE IIpOTpaMy, a He Ha YpOBHe XeJse3a. Ho
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IIporpaMMHasl peaju3alys, CKakeM, HHTEPBAJIbHON aphuQMeTHKH 3aMelJIsieT BBIYMCIeHUS
npuMepHoO B 100 pas.

Hy 1, HaKoHeIT, 4acTb CO6CTBEHHO AHAAUMUYECKUX HEPaBeHCTB B paboTe XesbProTra ToKe
I0Ka3aHBI C TOMOIITbI0 KOMITbIoTepa! BOT, UTO IIUIIIET 110 3STOMY ITI0BOAY XapaJsb/l B CBOel KHUTe:
“It may be interesting to note that one of the inequalities used to estimate (1.30) was proven
with the help of automatic quantifier elimination [225]. Proving this inequality was a very minor
task, both computationally and mathematically; in all likelihood, it is feasible to give a human-
generated proof. Still, it is nice to know from firsthand experience that computers can nowadays
(pretend to) do something other than just perform numerical computations — and that this is
already applicable in current mathematical practice.”

10.3. Theorems for a price

BJIa,E(I/IMI/Ip I/II‘OpeBI/I‘-I ApHOJIL,IL JIFOOMLT IIOBTOPATH, UTO «MaTe€MaTHKa, 3TO 4aCThb (l)I/I3I/IKI/I,
Ioe SKCIIEPHMEHTEI JelIeBhI». Ec/ir MaTeMaTHKa U IBJIIETCA YaCThIO0 Cl)I/I3I/IKI/I, TO TOJIBKO B TOM
CMBICJIE, B KOTOPOM CO3HAHHE BY,E(I[BI HaXOqHUTCAd B pyKax Autaxa.

JT0, KOHEUHO, TaK, HO BeJb 1 pU3UKa SIBJISIeTCS YaCThI0 MaTeMaTUKU — B TOM CMBICJIE, UTO
PYKH AJlsIaxa BCe paBHO CYILeCTBYIOT TOJIBKO B CO3HaHUHU By bl ITOT AyaausM Iogpo6HO 06-
cy>xgaeT Muinia I'pomos B [194].

MHe KaxeTcs, Biaagumup MropeBud sKCTpanoipoBasl obIT XVII-XIX BeKOB ¥ IIPOITYCTHII
OUYEeBH/HYI0 TeHIEHIIUIO K POCTY CTOMMOCTH IKCIIepUMeHTa B MaTeMaTHUKe. Mexxay TeM, cero-
JHSA MBI yoKe 0TYeT/IMBO BHUAUM TOT MOMEHT, KOIZjJa MaTeMaTHYeCcKHUe 3CIIeprMeHTHl CpaBHA-
IOTCS II0 CTOMMOCTH C HaTypHbIMHU. Ha caMoM fiesie 9TO yKe JaBHO TaK BO MHOI'HX 06J1aCTHX.
MorkHO paccuuTaTh GOopMy KpbLIa, HO deuwles ie IIOCTPOUTh adpogUHAMHUUECKYI0 TPyO0y.

B mepBo cTaThe 3TOM cepuu [11] 51 yoxe uTHpoBad /lopoHa 3aiib6eprepa, KOTOpIi 30 j1eT
HasaJ yIIOMHUHAJ runoTesy l'oabpg6axa Kak 3TaJIOHHYI0 IIP06JieMy ThICAYesIeTHsI C HeCKOJIbKO
IpyruM 6ropKeToM: “We show in a certain precise sense that the Goldbach conjecture is true with
probablity larger than 0.99999 and that its complete truth could be determined with a budget of
$10 billion” [365]. CTOMMOCTB 3KCIIepUMeHTAaJIbHOMN IIPOBEPKU MaTeMaTUUeCKUX pe3yIbTaTOB
MOKeT OBITh CKOJIb YTOJHO BBICOKA, YTO OYEHBb CKOPO IIPHUBeleT HaC K OrpaHUYeHUIM, HaKJIa-
JbIBaeMbIM KOHEUHOCTBI0 GU3UYECKOT0 MHUpA.

[Ipo6siemMa ¢ IpUMeEHEHUSIMH MaTeMaTUKU B 6K10JI0THH [123] ¥ HEKOTOPHIX APYyTHX 06Jia-
CTSIX COCTOMT POBHO B 3TOM. Tpebyromasics IIpH 3TOM MaTeMaTHKa CIUIIKOM BeJINKa I UHH-
BUIyaJIbHOTO UeJI0BeYeCKOI0 YMa, 8 KOMIIbIOTepHBIHN KCIIepUMeHT HeoH6X0JUMOT0 MacIITaba
CJIHIIIKOM JIOPOT.

10.4. bnarogapHocTu

S 6aromapeH Ceprero I103THAKOBY, KOTOPHIM yOeMy MeHs HAIlUCAaTh 3TOT ITUKJI CTAaTeH,
3a CTUMYJIUPYIOIHe 06Cy>KeHus. Sl upe3BbIUaiHo Mpu3HaTeseH bope Kyasasckomy, Opuro Ba-
JeHTUHOBUYY HecrepeHko, Jleme CrerraHnoBy u Hike [IIkpenoBy. OHU BHUMATEJIBLHO IIPOYIN
TeKCT CTAaThbH U IIPe/JIOKUIIN HeCKOJIbKO Ba)KHBIX YTOUHEHUM, KOTOPEIe II03BOJIUJIH IIPaBUJIb-
Hee pacCTaBUTh MHOTHE aKIIeHThI ¥ UCIIPaBUJIN HECKOJIBLKO QaKTHUeCKUX HeTOUHO CTe!. ['anu-
Ha liBaHOBHa CHHKeBHWY IIpej0CTaBMIa MHe UHQOPMAIIUI0O U apXUBHBIE IOKYMEHTEI, CBA3aH-
HbIe C COBETCKOM MaTeMaTHUKOU 1930-1950-X rozioB.
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